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Rectifiers 


Small, lightweight a-c to d-c power supply units 
for use with cathode-ray tubes, television camera 
tubes and radar indicator scopes, electron micro- 
scopes, and similar jobs. Typical outputs are 7, 
9 and 13 kv. Low regulation—the 7-kv unit 
illustrated does not exceed 3.5% regulation per 
0.1 milliampere load, holds ripple on output volt- 
age to less than 1%. Size, only 6” x 6” x 7”; 
weight 8 lb. 


Pulse Transformers 


Pulse transformers for use with 
either hard-tube or line-type modu- 
lators. Available in voltage ratings of 
10 kv or above. These units are ideal 
for radar applications, stepping up 
or down, impedance matching, phase 
reversing and plate-current measure- 
ments. Also suitable for nuclear 
physics research work, television and 
numerous special applications in and 
out of the communications fields. 


Resonant Reactors 


Resonant-charging reactors, accu 
rately designed and constructed for 
radar service. Usually required in 
ratings of 40 kv and below, 1 ampere 
and below and 300 henries and be- 
low. Higher ratings are being built, 
and can be considered. When re- 
quired, small- and medium-size de- 
signs can be provided with 3 to 1 
range of inductance adjustment. 


Filament Transformers 


Filament transformers available 
with or without tube socket mounted 
integral with the high-voltage ter- 
minal. Low capacitance. Ratings to 
match any tubes; insulated to prac- 
tically any required level. 
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IGH-VOLTAGE COMPONENTS 


Illustrated here are typical high-voltage com- 
ponents manufactured by General Electric. 
They can be built to meet Armed Services 
requirements. All are oil-filled and hermeti- 
cally sealed—with excellent ability to with- 
stand mechanical shocks and to operate con- 
tinuously for long periods in widely varying 
temperatures and atmospheric conditions. 

Your inquiries will receive prompt atten- 
tion. Since these components are usually 
tailored to individual jobs, no catalog is avail- 
able. Please include with your inquiry, func- 
tional requirements and any physical limita- 
tions. Apparatus Dept., General Electric Co., 
Pittsfield 42-304, Mass. 
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tivity with regerd to regulation, pur- 
chasing, research, and development 
are sought by the leaders in the 
many engineering fields listed below 


Manufacturing 


TELEVISION * FM 
LONG & SHORT WAVE 
AUDIO AMPLIFYING 
SOUND RECORDERS & 
REPRODUCERS 
AUDIO ACCESSORIES 
MOBILE * MARINE * COMMERCIAL 
GOVERNMENT 
AMATEUR COMMUNICATION 
CARRIER * RADAR * PULSE 
MICROWAVE * CONTROL SYSTEMS 


f 
Research, design and production of 
special types 
TUBES, AMPLIFIERS, OSCILLATORS, 
RECTIFIERS, TIMERS, COUNTERS, 
ETC. FOR 
LABORATORY * INDUSTRIAL USE 
ATOMIC CONTROL 


EVE TEGH 


TELEVISION @ TELECOMMUNICATIONS ¢ RADIO 


Formerly ELECTRONIC INDUSTRIES 


NOVEMBER, 1949 


COVER: 


An air view of Washington, presently in the nation’s eye as the center of television 


activity. Manufacturers and broadcasters are anxiously awaiting developments there 


which will have a tremendous effect on their businesses. 


and buildings where the FCC holds hearings. 


REPORT ON FCC TV COLOR HEARING IN WASHINGTON .................... 


Color TV demonstrations are highlights of Washington 
hearings currently convened to determine fate of television 


GLOSSARY OF TERMS USED IN COLOR TELEVISION 


CIRCULARLY POLARIZED AIRPORT ANTENNA 


DUPLICATION OF MAGNETIC TAPE RECORDING BY CONTACT PRINTING 
Robert Herr 
New method which needs no electrical transcription facil- 
itates large scale production of pre-recorded programs 


IMPROVED RADIO SYSTEMS FOR MODERN AIRCRAFT,..................... 


Several new developments incorporate many 1947 PICAO 
recommendations. Extensive use of DME is expected by 1953 


MULTIPLEXING FILM CAMERAS TO MINIMIZE TV PROGRAM FAILURES 
K. E. Mullinger @ A. H. Jones 
Turret mounted cameras in new system rotate through 
360° to effect pickup from any of four picture sources 


QUADRATURE PHASED TV RECEIVING ANTENNA 


Unique phasing control termed “Azimutrol” provides varia- 
ble directivity for mnon-rotating crossed dipole design 


MEASURING PHASE ANGLES IN COMMUNICATION CIRCUITS—PART 1 
E. E. Brewer 
A discussion of the problems for three-phase determining 
methods with suggested design criteria for new units 
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New method employs oscillating tri-color filters in front 
of the picture pick-up and the reproducing tubes 


PAGE FROM AN ENGINEER’S NOTEBOOK—NUMBER 4 


VESTIGIAL SIDEBAND FILTER DESIGN—PART II 
E. Bradburd, R. S. 


New unit for television transmitters employs purely re- 
active network in the attenuation of undesired signals 


Alter, J. Racker 
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CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editerial and 
Executive Offices 480 Lexington Avenue, New York 17, N. Y., Tel Plaza 3-1340 
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... But the most stubborn problems of power and resistance find an answer in IRC 


resistors. Where crowded chassis demand miniaturization—where portable units call WI 

for maximum lightness—where critical applications require complete insulation, unusual / sm 
heat dissipation, or ability to handle exceptionally high voltages— IF 

there’s an IRC power resistor for the specific job. Manufacturing the widest line en 

of resistance products in the industry, IRC can specify without bias! This is your f yo 

warranty of efficient, economical resistor performance in virtually any application. ‘s 


UNSURPASSED FOR ADAPTABILITY to an extremely wide 
variety of design requirements, IRC Type MW Wire Wound 
Resistors also give more watts per dollar than conventional 
types. Initial cost and mounting cost are low. Flexibility in 
providing taps and savings in space suit flat Type MW’s to 
a host of difficult applications. Mounting bracket of unique 
design actually transfers heat from inside resistor to mount- 
ing surface. MW’s may be operated at full “on plate” rat- 
ing, whether enclosed or not, without exceeding their rated 
temperature of 100°C. (Thus, an MW 5 can be used at 
20 watis where a 60 watt tubular resistor would normally 
be required.) Use the convenient coupon to obtain full char - 
acteristic and specification data. : 


le tough 


HIGHER SPACE-POWER RATIO than tubular power re- 
sistors makes IRC Type FRW Fiat Wire Wounds ideal for 
voltage dropping applications in limited space. FRW's 
can be mounted vertically or horizontally, singly or in 
stacks—and are available in fixed or adjustable types. 
Bulletin C-1 gives all the performance facts. 


UNEXCELLED INEXACTING, HEAVY-DUTY REQUIREMENTS, 
IRC Power Wire Wounds are designed to give balanced 
\ performance in every characteristic. Special dark, rough 
coating assures ability to combat humidity and moisture 
corrosion, dissipate high heat rapidly, withstand reason- 
able overloads without opens or breakdowns. Available 
in a broad range of ratings, sizes and terminal styles in 
fixed and adjustable types. Send for Bulletin C-2. 


j 
| When you’re being ‘“‘powered”’ for fast service on 
small order resistor requirements for experimental 
¢ work, pilot runs, or maintenance, call your nearest 
| IRC Distributor. IRC’s Industrial Service Plan 
| enables him to save you time and worry by giving 
) you ’round-the-corner service on standard types 
right from his local stocks. He’s a handy man to 
know. May we send you his name and address? 


Power Resistors « Precisions 
Insulated Composition Resistors 
Low Wattage Wire Wounds 
Rheostats « Voltage Dividers 
Controls « Voltmeter Multipliers 
Deposited Carbon Precistors 
HF and High Voltage Resistors 
insulated Chokes 


INTERNATIONAL 
RESISTANCE COMPANY 


401 N. Broad Street, Philadelphia 8, Pa. 
in Canada: International Resistance. Co., Ltd., Toronto, Licensee 
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EXCEPTIONAL STABILITY 


even in very high resistance values assures the 
dependability of IRC Type MV Resistors in high 
voltage applications. Unique application of IRC's 
famous filament coating in helical turns on oa 
ceramic tube provides a conducting path of long 
effective length, and permits the use of high volt- 
age on the resistor while keeping the voltage per 
unit length of path comparatively low. Bulletin G-1 
gives complete characteristics; use handy coupon. 
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LENGTH OF RESISTANCE PATH 
| IN INCHES—FOR MV TYPES 
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VARIABLE POWER requirements within 25 and 50 watt 
ratings are well handled by IRC Type PR Power Rheostats. 
All-metal corrugated construction gives maximum heat 
dissipation. PR Rheostats can be operated at full power 
in as little as 25% of rotation without appreciable tem- 
perature rise. Direct contact between housing and mounting 
panel increases ability to disperse heat. Bulletin E-2 details 
specifications; send for your copy. 
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INTERNATIONAL RESISTANCE COMPANY 
407 N. BROAD ST., PHILADELPHIA 8, PA. 
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PROFESSIONAL 


SERVICES 


A. D. RING & CO. 


26 Years’ Experience in Radio 
Engineering 
MUNSEY BLDG. REPUBLIC 2347 
WASHINGTON 4, D. C. 


GEORGE P. ADAIR 


Radio Engineering Consultants 
EXecutive 1230 1833 M STREET, N. W. 
EXecutive 5851 WASHINGTON 6, D.C. 


WELDON & CARR 


Censulting Radio Engineers 


Washington, D. C. 


1605 Connecticut Ave. Mi. 4151 
Dallas, Texas 
1728 Woed St. Riverside 3611 


HERMAN LEWIS GORDON 
Registered Patent Attorney 
Patent Investigations and Opinions 

Warner Building 100 Normandy Drive 


Washington 4,D.C. Silver Spring, Md. 
NAtional 2497 SHepherd 2433 


McNARY & WRATHALL 


RADIO ENGINEERS 


906 Natl. Press Bidg. 
Washington 4, D.C. 


1407 Pacific Ave. 
Santa Cruz, Calif. 


A. F. SMUCKLER & CO., INC. 


ELECTRONIC & COMMUNICATION 
ENGINEERS & MANUFACTURERS 


202-208 TILLARY ST. BROOKLYN 1, N. Y. 
Ulster 5-5141 


RAYMOND M. WILMOTTE 


1469 CHURCH ST., N.W. DE. 1232 
WASHINGTON 5, D. C. 


AMY, ACEVES & KING, INC. 


Specialists in the 
Design and Installation of 
HIGH-GAIN 
AM, FM, and TELEVISION 
ANTENNA SYSTEMS 
LOngacre 5-6622 
11 West 42nd Street, New York 18, N. Y. 


There Is no substitute for experience 
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RUSSELL P. MAY 
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Washington, D. C. 


ALBERT F. MURRAY 
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All Phases of Television Planning. 
Patent advice in the Electronic Field. 
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Washington 16, D. C. 
Telephone: ORdway 4841 


RALPH R. BATCHER 


Consulting Engineer 

240-02 — 42 STREET 
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New Higher Power 
Electron Tube with 


All-Ring Seals 


Now Available for Full Power 
Operation Up to 110 mes/sec. 


The availability of the Machlett 
ML-354, a compact, super-power water 
and forced-air cooled triode for opera- 
tion up to 110 mes/sec. in FM, AM, 
TV and industrial service is a con- 
tribution of significant proportion to 
progress in all fields of electronic de- 
velopment. The tube is provided with 
coaxial filament, grid, and plate seals, 
making it ideally suited to cavity- 
type circuits. 


Superior Design Features 


Developed to satisfy the need for 
higher-power electron tubes in broad- 
cast, communications, research, and 
industrial services, this all-ring-sea] 
triode is of a balanced electrical and 
mechanical design. Its low plate im- 
pedance makes it ideally suitable for 
broad band applications. All electrodes 
mount directly from heavy copper 
cylinders, resulting in a structure 
which is far superior, electrically and 
mechanically, to conventional water- 
cooled electron tube design; all glass- 
to-metal seals are of Kovar, and the 
large diameter seals give increased 
strength and freedom from excessive 
heating at electrode contacts. The tube 
incorporates a high-conductivity, 
heavy-wall copper anode. The integral 
anode water jacket and quick change 
water-coupling, contribute to easy and 
rapid tube replacement. The cathode 
is a 16 strand self-supporting tho- 
riated-tungsten filament, completely 
balanced and stress-free throughout 
life. The rigidly supported grid and 
cathode are designed to give uniform 
anode heating. The grid is capable of 
unusually high heat dissipation con- 
tributing to maximum stability of 
tube performance and circuit opera- 
tion. 

Wide Application 

The foregoing design features and 
characteristics are incorporated in 
the ML-354 triode, developed by 
Machlett Laboratories, Inc., Spring- 
dale, Conn. The ML-354, having basic 
design features usable over a wider 
range of power and frequencies than 
has been heretofore available in tri- 
odes, finds applications, among others, 
in high-power AM, FM and TV broad- 
casting, cyclotron and synchrotron 
oscillators and in induction and dielec- 
tric heating. 
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DESCRIPTION 


The ML-354 is a compact, general purpose, high power electron tube 


designed for operation at full power up to 110 mes/sec. It is an all-ring-seal 
water and forced-air-cooled triode capable of giving in excess of 50 kilowatts 
output power at 108 mes/sec. in grounded grid circuits with 10 kilowatts 
driving power. Considerably higher power is available at lower frequencies. 
This tube is ideally suited for cavity operation, and its low plate impedance 
is advantageous for broad band applications. Features include Kovar glass- 
to-metal seals, sturdy electrode structures, integral anode water jacket, and 
quick change water coupling. The cathode is a stress-free self-supporting 
thoriated-tungsten filament. 


GENERAL CHARACTERISTICS 


Electrical Mechanical 
Filament Voltage 12.5 volts Mounting Vertical, Anode Down 


Filament Current 220 amps _ Water-flow on Anode 

Amplification Factor 25 for 75 KW Dissipation 15 gpm 

Interelectrode Capacitances for 50 KW Dissipation 30 gpm 
Grid-Plate 65 uuf Air Flow on Seals 
Grid-Filament 83 uuf to limit glass to 165°C. 220 cfm 
Plate-Filament 2.4 uuf Net Weight, approximate 10 lbs 


MAXIMUM RATINGS: Radio-Frequency CW Oscillator 


Max. Freq. 
50 mes/sec. 


Max. Freq. 
110 mes/sec. 


DC Plate Voltage 15 9 kVde 
DC Plate Current . 13 13 Adc 
DC Grid Voltage a —1.6 —1.6 kV de 
DC Grid Current aS 2.5 Ade 
Plate Input 195 100 kW 
Plate Dissipation 75 50 kW 


For complete technical data on the ML-354 high power, 
all-ring-seal triode, write to Engineering Department. 


MACHLETT LABORATORIES, INC. 
Springdale, Conn. 


OVER 50 YEARS OF ELECTRON TUBE EXPERIENCE 
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OFLAME-CO 


the TELEVISION hookup wire 


by 


APPROVED 
BY 
UNDERWRITERS 


ee 


9 0... CENTIGRADE 


: é. Preferred | more and more by particular manufacturers of television, F-M, quohey radio and 


all exacting electronic eae ener: Available in all sizes, solid and eden ove 200 color 2 
: combinations. : 


PRODUCTION ENGINEERS: Specify “NOFLAME-COR” for maximum output and labstiade ss re- 
"jects. This is not an extruded plastic and therefore: losses from “blobbing” under heat 


—6 0 Q VOLTS 


Vv Flame Resistant y High Insulation Resistance V Heat Resistant 
¥ High Dielectric Vv Facilitates Positive Soldering V Easy Stripping 


V Also unaffected by the heat of impregnation— 
therefore, ideal for coil and transformer leads 


“made lasts engineers _ engineers” 


CORNISH WIRE COMPANY, tnc. 


605 North Michi A i 1 7 Public Led Bid 
orth Michigan Avenue, = 15 Park Row, New York 7, N.Y. may Pubic Leese Sieg 
Chicago 11 Philadelphia 6 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 
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DU MONT MASTER SERIES 
TV TRANSMITTERS 


9 Choose Du Mont transmitters for years of rugged, trouble-free 
performance at lower initial investment and lower operating 
costs. 

Compare facts—not claims—compare transmitters on actual 
operating records. Check tube life, cost of tubes, performance, 
dependability. 

Based on such facts; the Du Mont-completely air-cooled trans- 
mitter leads in all factors that spell practical operation with the 
finest picture transmission. 


} Detailed information on the Du Mont 
Master Series Transmitters, on request. 


© ALLEN B. DU MONT LABORATORIES. INC. 


DU MONT LABORATORIES, INC. « TELEVISION EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTON, N. J. * DU MONT NETWORK AND 
WABD, 515 MADISON AVE., NEW YORK 22, N. Y¥. © DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS, NEW YORK 3, N. Y. 
WTIG, WASHINGTON, D. C. « STATION WDTV, PITTSBURGH, PA. * HOME OFFICES AND PLANTS, PASSAIC AND EAST PATERSON, N. J. 
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OPERATI¢ 

DU MC 

ee an 
TUBE COST 


TUBE LIFE 
Piiecenionnn es 
DEPENDABILITY 


RMANCE 


Savings of almost 50% of tube costs. 


Up to four times the service from each 
set of tubes. 


Convenience and ease of operation. 


The advantages of the complete Du Mont 
Transmitter Control Console housing all 
control and monitoring equipment for the 
transmitter. 


These advantages, along with countless 
others, offer you the finest in telecasting 
operation with a minimum of operating 
expense. 


RIGHT SMACK 


JON THE 


NOSE! 


| where you hit ‘em when 
you write MACALLEN in front of 
MICA in your specifications. MICA is 
fine, but only MACALLEN MICA pins 
it down to something really specific 
— and isn’t that why they call 


them specifications 2 


when you think of MICA,think of MACALLEN 


THE MACALLEN COMPANY ° 16 macatten st. soston 27, mass. 


CHICAGO: 565 W. WASHINGTON BLVD. @ CLEVELAND: 1231 SUPERIOR AVE. 
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HIGH-POWER FM—During the 
September 27-30 period, the FCC 
granted 30 FM stations licenses to 
operate at full power. Three were 
granted licenses to operate at 50 KW 
or more, two at 40 KW or more and 
five at 20 KW or more. 


INDUCTANCE EXTREMES—As a 
variation from the infinitesimal in- 
ductances used in microwave work, 
the United Transformer Company of 
New York City has produced for the 


| Austin Company, station erectors, 
| what is probably the world’s largest 


inductance, electrically speaking. This 
inductance of 300,000 henries, 15,000 
ohms resistance and current capacity 
of 50 wA, is contained in a 10-in. 


_ cube and weighs 80 lbs. Some very 


concentrated design work must have 
been involved in this “coil”. 


220-MILE TV—KGO-TV signal 
from San Francisco is being received 


| regularly and clearly at a tavern in 


Reno, Nevada, about 220 miles away 


MILLENIUM AT HAND?—Latest 
development in the program of elimi- 
nating man’s labor is the Illinois In- 
stitute of Technology report announc- 
ing the commercial application of 


| synthetic sound. This is to “sound” 


what the animated cartoon was to 
moving-picture production. However, 
in this case, sounds which have never 
been produced are heard! The princi- 


| ple has long been known, but it re- 


quired the concentrated efforts of 
Robert E. Lewis, a physicist at the 
Armour Research Foundation, and 
Norman McLaren of the National 
Film Board of Canada to develop the 


| technique used in the first sound 


movie ever to be made which did not 
use any sound recording devices. 


MUSICAL TYPEWRITER—In the 


| past sound patterns have been drawn 
| with brush or pen and ink on film 


which when run in a sound projector 


| produced intelligible sounds. How- 
| ever, now that the above team has 


worked out the mathematics of draw- 
ing rhythm, pitch and amplitude on a 


_ sound track the way has been opened 
| for the eventual production of a musi- 
| cal typewriter which when struck will 


produce the characteristic pattern for 
any sound or combinations of sounds. 
Thus a symphony could be written, 
orchestrated and recorded, without a 
note having been played! 


TELE-TECH * November, 1949 


H OW CAN MAGNET WIRE, even Silotex*, with- 
stand continuous operation at extreme 
high temperatures P 


The answer is in war-developed silicones, 
now brought to the magnet Wire field by 
Anaconda in amazing glass insulated Silotex— 
bonded with silicone varnish. Such insulation 
qualifies for the new A.I.E.E. high-tempera- 
ture rating of “Class H”...180°...a140° rise 


Me SO COMBI 


A MAGNET WIRE 


in temperature over an ambient 40° C! 


Even at operating temperatures around 
180° C, here’s what Silotex offers: Greater life 
expectancy, greater over-load protection, im- 
munity to ambient temperature, greater mois- 
ture resistance, reduction in fire hazard. For 
complete information on the properties of 
Silotex, write to Anaconda Wire and Cable 
Company, 20 N. Wacker Drive, Chicago 6, ane 


coarse SILOTEX 24 
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A LINE- 


VOLTAGE 
STABILIZER 


SO SMALL... 
... it mounts ‘on a radio chassis 


These 15-, 25-, and 50-va G-E 
voltage-stabilizer units are only a 


within 1% of 115 volts for fixed, unity-power- 
factor loads. 


little over 2 inches high and about 9 inches 
long. They'll mount easily on a medium-sized 
radio or electronic instrument chassis and 
will give you an even, non-fluctuating 115 
volts for your equipment whether your line 
voltage is 95 or 130. A special transformer 
circuit provides a stabilized output voltage 


Continuous operation under conditions of 
short or open circuits will not damage the 
stabilizer in any way. Since there are no mov- 
ing parts, there is little maintenance to worry 
about. For complete information on voltage- 
stabilizer units of all sizes from 15-va to 
5000-va, write for Bulletin GEA-3634. 


AN EASY WAY 10 


Specially designed G-E Type-E networks 
will produce impulses which have defi- 


impedances, ratings, and sizes for pulse 
lengths of 0.1 to 40 microseconds. See 


nite, known energy contents and dura- 
tions, and thus are ideal for converting 
a-c or d-c charging voltages into approxi- 
mately rectangular square waves. These 
netw orks consist of capacitor and coil sec- 
tions adjusted to close tolerances and her- 
metically sealed in single metal containers. 

G.E. helped meet wartime radar de- 
mands with thousands of these units and 
now offers them for commercial use. Th<y 
are available in a wide range of designs, “ 


PRODUCE SQUARE WAVES Bulletin GEA-4996. 


| } 
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HEAVY-DUTY RELAYS 
THAT MOUNT 3 WAYS 


This versatile, general-purpose, heavy- 
duty, a-c relay unit is available in three 
mounting arrangements: front connected, 
back connected, or plug-in connected. All 
three mounting types are available in 
open or enclosed models and are furnished 
in spst, dpst, or dpdt circuits. Heavy, long- 
lasting silver contacts carry 10 amps con- 
tinuous. Normally-open forms make or 
break 45 amps; normally-closed forms 
make or break 20 amps. Relay coils come 
in 12-, 24-, 115-, or 230-volt, 60-cycle a-c 
sizes. D-c units are available in similar 
models. For full details see GEC-257. 


ACCURATE 


BUT RUGGED 


The new, modern- 
looking, easy-to-read 
214 inch G-E instru- 
ment line isimproved 
inside as well as out- 
side. A single, self- 
contained mecha- 
nism supported on 
an extremely strong 
Alnico magnet as- 
sures permanent alignment even under 
the most adverse operating conditions. 
This high-gauss Alnico magnet permits 
the use of a large air gap with a conse- 
quent smoother, non-sticking action. The 
greater torque-to-weight ratio means bet- 
ter damping and allows the use of heavier 
vibration-resisting pivots. Accuracy is 5% 
of full scale on rectifier types, 2% on all 
others. For complete details, send for 
Bulletin GEC-368. 
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SNAP-SWITCH INSTALLATION 
TIME CUT TO SECONDS 


You'll have a firm electrical connection 
without the use of solder a few seconds 
after you begin to install this small but 
rugged Switchette. Only 11 inches long 
and weighing only 9 grams, this 230-vac, 
10-amp unit has solderless knife-contact 
terminals made of pure, tinned copper. 
G-E Switchettes are available in a va- 
riety of forms and circuits, all of which 
have double-break contact structures. 
They’re particularly well suited for elec- 
tronic applications because of their low 
RF noise output (short contact-bounce ). 


For your convenience there are screw- 
terminal and soldering-lug types as well 
as this special quick-connect unit. Send 
for Bulletin GEA-4888. 


A SMALL PACKAGE OF 
WELL-REGULATED HIGH VOLTAGE 


You get both high voltage and good regu- 
lation with small lightweight G-E preci- 
sion rectifiers. This may interest you if 
you need compact, well-regulated, high 
d-c voltage sources for cathode-ray tubes, 
television camera tubes, radar indicator 
scopes, electron microscopes, Geiger- 
Mueller counters, or similar jobs. 

These supplies are hermetically sealed 
and oil-filled. Typical units have outputs 
of 7 kv at 0.1 ma.—have only 3.5% devia- 
tion for every 0.1 ma load and output rip- 
ple of less than 1%. Size—only 6” x 6” x 
7”. Weight—8 Ibs. For further data, write: 
General Electric Company, Section 667-3, 
Schenectady 5, N. Y., giving complete in- 
formation on the proposed application 
with specifications required. 


se fee ee 


General Electric Company, Section §667-3 
Apparatus Department, Schenectady, N. Y. 


Please send me the following bulletins: 


(] GEA-3634 Voltage stabilizers 
[] GEA-4888 Switchettes 
C) GEA-4996 Capacitor networks 


NAME______ 
COMPANY. 
ADDRESS.» 


CITY 


[] GEC-257 Heavy-duty relays 
|] GEC-368 Instruments 


___STATE ‘ d 


ll 


The popular Eaton 2-speed truck axle is controlled by a 
little button. The driver moves it and the truck’s speed 
ratios are doubled in number. Crushing loads start with 
ease. Rough uphill hauls in quarries or in construction 
jobs are a cinch. And owners save wear, tear and money 
on their truck equipment ! 


When planning the electric shift, the Eaton Company sub- 
mitted specifications for the required switch to Mallory. 


Mallory engineers looked at the design submitted to them 


with inquisitive eyes. Backed by the greatest pool of 


experience and skill in the field, Mallory engineers sug- 
gested manufacturing methods that resulted in appreciable 
production cost savings at no sacrifice in performance. 
If you are in the throes of a design problem calling for 
precision electronic parts—switches, controls or resistors 
—it will pay you to call in Mallory engineers now. Their 
record in the industry is famous. Because they take 
nothing for granted, you'll be sure of getting the finest 
design at the best possible price. 


Precision Electronic Parts— Switches, Controls, Resistors 


MALLORY 
Takes Nothing For Granted... 


and the Eaton Manufacturing Company is Pleased! 


IT’S A SWAP TO SHIFT 


1. MOVE BUTTON ig) 
2. PUSH oe 
and your speed ratios 
eeee@ 
are now doubled 
RORSOe ee 
enabling you to match 
the load to the road 
saving engine, 
b time and fuel. 


Clean-cut, simple, long wearing and 
trouble-free, this Mallory-made switch used 
to activate the Eaton 2-speed aale is typical 
of the kind of product that has made 
Mallory “switch headquarters” for 


{merican industry. 


P.R. MALLORY & CO. Inc. | 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 
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The 


STRONG TROUPER 


Portable 
High Intensity 
A. C. CARBON 

ARC 


SPOTLIGHT 


Permits better showmanship 
— and better lighting. 


Produces snow white uniformly illuminated 
spot, with crisp edges, far surpassing in 
brilliancy any incandescent or vertical arc 
type spotlights. Delivers light of a quality 
ideal for TV. 

Easily operated. Start it and forget it. 
You'll appreciate the unattended opera- 
tion. 

A silvered glass reflector and two-element 
variable focal length lens system. 

Draws only 10 amperes from any 110-volt 
A.C. convenience outlet. Adjustable, self- 
regulating transformer which is an integral 
part of the base for the first time makes 
possible a high intensity arc spotlight with- 
out the use of heavy rotating equipment. 
Automatic arc control maintains constant 
arc gap and a steady light, free from hiss 
or flicker. The airborne hum level does 
not interfere with sound. A trim vf car- 
bons burns one hour and twenty mimutes 
at 21 volts and 45 amperes. 

Horizontal masking control. Can be angled 
at 45 degrees in each direction. 

Mounted on casters. Easily transported 
to remotes. 


THE STRONG ELECTRIC CORPORATION 
“The World’s Largest Manufacturer of Projection Arc Lamps” 
3 City Park Avenue. Toledo 2, Ohio 


Please send free literature, prices and name of the nearest dealer in 
Strong Spotlights 


mee 
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Complete in two easily portable cases — 
one containing the recorder, the other 


the amplifving equipment. 


SIG 


RECORDING CORPORATION 


Paramus, New Jersey 


WORLD'S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS 
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Comparisons 


indicate this is the world’s 
finest recorder of its type 


ee 


NEW PRESTO 


Portable Tape Recorder PT-900 


eee 


MANY OUTSTANDING FEATURES: 


@ Three separate heads for superior performance 
(and for monitoring direct from tape). One head each 
to erase, record and play back. 


@ 3 microphone channels with master gain control 
in recording amplifier. 


@ Large V.U. meter with illuminated dial to indicate 
recording level, playback output level, bias current 
and erase current, and level for telephone line. 


@ 2-speed, single motor drive system. Toggle switch to 
change tape speeds from 72” to 15” per second. 


Don’t choose your tape recorder until you see the nec 
Presto Portable Tape Recorder. Write for complete 
details today. 

Write today to be put on our mailing list for “The 
Presto Recorder,” new house organ of practical ideas 
for anyone in the recording and broadcasting field. 


Mailing Address: P.O. Box 500, Hackensack, N. J. 
In Canada: WALTER P. DOWNS, Ltd., Dominion Square Building, Montreal 
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Sylvania Electric Products Inc. 
Electronics Division, Dept. £-3111 
500 Fifth Avenue, New York 18, N. Y. 


Please send me information on your new Sealed- 
in-Glass Germanium Diodes—and also your com- 
plete catalog of Sylvania electronic products. 


Name 

Position 
Company 
Street Address 


a 


TYPE 16GP4 


16-inch metal picture tube, with wide-angle (70-degree) 

sweep, and high-contrast-glass face. Designed for modern 
receivers where size of the cabinet is restricted, yet the picture 
must be large, clear, and sharp. ... Tube is less than 18 inches 
long; its weight is approximately half that of an all-glass 

type. ... Generous picture area is 163 sq. inches when the entire 
tube face is scanned; 132.5 sq. inches when standard raster ‘of 
3-by-4 aspect is employed... . Special high-contrast-glass face 
helps produce a clear image with superior definition. 
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TELEVISION! 
GENERAL ELECTRIC 


r EAD, or be left behind! Designers and 
\. builders of TV receivers face that chal- 
lenge. By specifying General Electric tubes, 
you (1) help assure the over-all advanced 
design of your product, and (2) make a pop- 
ular move to meet the demand of buyers for 


what’s newest and best in tele- 
vision home equipment. 


Progress shows, for example, 7 
in every characteristic of G.E.’s 7 
new 16-inch wide-angle picture 7 
tube. Because of its comparatively | 


short length, you can design a re- "» 


ceiver about Type 16GP4 that [7 
will fit conveniently into the aver- 7 


age small living-room. Atthe same 


time, the picture area is large, giv- 7 


ing excellent visibility for a good- 
sized group of guests. The face of 
the tube is a special new dark-tone 
glass providing high contrast 

. images show more clearly, 


SHORTER -MAKES POSSIBLE 


—- Ogee ua us ry ye gt a jer 
A MORE he Sat Aap At i Ba, AkGee OE 


Why Type 16GP4 picture tube is nearly 5 inches 
shorter than the standard 16AP4 16-inch type, is 
shown here. A sweep angle of 70 degrees for the 
16GP4 against 53 degrees for the 16AP4 (por- 
trayed in dotted lines) results in a flatter conical 
shell. This reduces the over-all length of the tube 
to 171%6 inches, compared with 22% inches for 
the 16AP4. Receivers using the new tube can be 
shorter and less bulky, consequently are more ac- 
ceptable in the home. 


G-E receiving tubes of advanced de- 
sign spell progress and economy. The 
new 6BN6, a miniature gated-beam 
tube, functions as a limiter, discrim- 
inator, and audio-amplifier in TV and 
FM receivers, thereby replacing 3 
tubes and associated components. 


TUBES! 


with sharper definition. 

Other G-E picture tubes—Types 8AP4, 
10BP4, 10FP4, 12K P4 and 12LP4—share 
in the advancements being recorded by 
General Electric’s continuous research 
in television. And a full line of G-E re- 


ceiving-type tubes is available, 
including such outstanding new 
designs for television use as the 
6AB4, 6BN6, 12AT7, 12AU7, 
and 12AY7. 

Choose General Electric tubes 
to make sure the product you 
design, build, and sell is in the 
forefront competitively! Experi- 
enced G-E tube engineers will be 
glad to work with you in select- 
ing the right types for your 
circuit. Wire or write today to 
General Electric Company, Elec- 
tronics Department, Schenectady 5, 
New York. 


You can pul your confulence tr — 
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ENGINEERED AND ee TO MEET 


OM: 


#96 


COSMALITE 


Spirally Laminated Paper Base Phenolic Tubing 


#46 COSMALITE is designed for application where 
punching and stapling qualities are important. It is 
especially adaptable for threading or other require- 


ments. 


$¢SLF COSMALITE is designed for thin wall applications 
such as permeability tuners. It has unusual strength 


and excellent electrical properties. 


#102 Modified 


ENSURES SATISFACTION 


+96 COSMALITE is the standard for all radio and 
television applications. It possesses excellent electrical 
and mechanical qualities and meets coil form require- 
ments with high electrical strength and minimum surface 


leakage. 


3£102 REGULAR COSMALITE, designed for low moisture 
absorption, low power factor, low surface leakage and 
high dielectric strength. Especially suitable for use with 
frequencies as high as the ultra high frequency band. 


+102 MODIFIED COSMALITE retains the excellent elec- 
trical properties of 4102 along with the mechanical and 
versatile advantages of +96 COSMALITE. Designed espe- 


cially for high voltage applications where staples or rivets 


are fastened on coil forms. 


COSMALITE, backed by over 25 
years of experience, equals or 
exceeds the performance of any 


phenolic tubing available. 


Consult us on your needs. 
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* Reg. U.S. Pat, Off. 


ToC LEVELAND CONTAINER GE 


6201 BARBERTON AVE. CLEVELAND 2, CHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jcemesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 


CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO 
METROPOLITAN 
NEW YORK R. T. MURRAY, 614 CENTRAL AVE., EAST ORANGE, N_J. 


NEW ENGLAND E. P. PACK AND ASSOCIATES, 968 FARMINGTON AVE 
WEST HARTFORD, CONN. 
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A New Slattdatd of Performance for 


_Cathode-ray Oscillographs 


HIGH-GAIN AMPLIFIERS 


X- AND Y-AXES 


Sensitivity: X-Axis, 50 millivolts rms per inch 
{AC and DC). Y-Axis, 10 millivolts rms per 
inch (AC and DC). 


Frequency Response: DC amp. X and Y 
Axes, 0-100,000 cps within 10%; 0-300,000 
cps within 50%. AC amp. X and Y Axes, 
20-100,000 cps within 10%; 20-300,000 cps 
within 50%. 


No pattern “bop” even with sudden changes 
lin signal level. Excellent stability and mini- 
mum microphonics and drift. Provision for 
applying signals directly to deflection plates. 


STABILIZED SYNCHRONIZATION 


Sync limiting provided on recurrent sweep, 
so that sweep length and synchronization 
are maintained as signal level varies. 


EXPANSION OF DETAILS 


Due to available deflection of over 4 times 
full-screen diameter on both X and Y Axes, 
performance equivalent to that of a 20-inch 


© ALLEN B. DU MONT LABORATORIES, INC. 


ouMON 


TYPE 


cathode-ray tube is possible, with 
the high resolution of a 5-inch 
screen. Full positioning is avail- 
able over this entire expanded 
range on both axes. 


RECURRENT AND DRIVEN SWEEPS 


Variable from 2 to 30,000 cps. Sweep speeds 
faster than 0.75 inch/psec. with fully ex- 
panded time base. Provision incorporated for 
sweeps of 10 seconds and slower through 
the connection of external capacitors at front- 
panel terminals. Sync amplifier with sync- 
polarity selection is provided. 


INTENSITY MODULATION 


Z-Axis input terminal on front panel is ca- 
pacitively coupled to grid of cathode-ray 
tube. 15 volts peak will blank trace fully at 
normal intensity. 


INCREASED ACCELERATING 


POTENTIAL 


Du Mont Type 5CP-A Cathode-Ray Tube in 
the Type 304-H is operated at overall accel- 
erating potential of 3000 volts, facilitating 
use of long-persistence screens to take full 
advantage of low-frequency recurrent 
sweeps, fast-driven sweeps, and DC ampli- 
fiers. Type 304, a lower-price version, is also 
available, operating at an overall accelerat- 
ing potential of 1780 volts. 


& Full details of performance and applications are contained in a 12-page bulletin obtainable by writing to... 


MONT 


tT oe oo 


An engraved, permanently-me n 


304-H 


ADDITIONAL FEATURES 


fords maximum protection of cathode-ray 
tube from effects of external magnetic fields. 
Du Mont Type 2501 Bezel permits attachment 
of such accessories as Du Mont Types 271-A 
or 314-A Oscillograph-Record Cameras. 


MECHANICAL DETAILS 


Height, 13%”; Width, 85¢”; Depth, 19”:) 
Weight, 50 Ibs. Housed in metal cabinet with | 
gray wrinkle finish. Panel reverse etched—| 
white on gray. 


TRIED AND PROVED 


This oscillograph has undergone a most rigid | 
field test both in our own laboratories and/ 
again in selected laboratories and institu-' 
tions throughout the country. In a great va- 
riety of applications, every feature has been 
given a thorough workout. The Type 304-H 
is not a new instrument of unknown quality, 
but definitely an oscillograph of TRIED AND 
PROVED EXCELLENCE. 


PRICES 


Type 304-H, $307.50. Type 304, $285.00. 


LABCGCR AT @ ee 
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Smaller 


' valent 
.  /Metically-sealed 
oe smaller 
.! Performance i 

the unique self-healing es 
®rovox applicat, i 


° ion e H 
Satisfactory Usage ngineer- 


POper sect 


Smaller 


BANTAM* ELECTROLYTICS 


Type SRE Bantams* are the smallest elec- 
trolytics yet! Especially suitable for cath- 
ode by-pass applications, screen filter 
circuits and similar functions. Improved 
processing and materials combined with 
more efficient space utilization, means 
smaller size and no reduction in life. 


SMALL... SMALLER... smattess 


> WE MUST KNOW... 


weiss 
7” A eee 


: ? 

-2 Operating Voltage -------- °°" 

Voltage ...-- .? @ How small is smal]? The radio-electronic miniaturi- 
3 Maximum Surge zation trend poses the question. And here’s the Aerovox 
4 Maximum Ambient Temperature ? answer: 

: eae Small in capacitors means the minimum size required 
5 Duty Cycle ..----- ies to meet actual perf j ts. Th i 
‘ performance requirements. There mus 
Oise es cece see ee ? be no secrets as to the operating conditions. To give 
2 you a true miniature capacitor, we must know the facts 

ees eer called for by the accompanying questions. 
Meek acs ers 2 Ste ? How small is smal]? Let Aerovox engineers, with their 


latest techniques and production processes, give you 
the practical answer. 


© Yarmindle i555 + 8 


10 Mounting ..-------::000° 


@ Submit your miniaturization or other capacitance re- 
quirements for engineering collaboration and quotations. 


=Trade-marks 


FOR RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 


G 
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ANOTHER SCORE IN THE 


battle of the inches 


It takes many costly buildings to 
house your telephone system. Every 
inch saved helps keep down the cost 
of telephone service. So at Bell Tele- 
phone Laboratories engineers work 


constantly to squeeze the size out 
of telephone equipment. 


In the picture a new voice fre- 
quency amplifier is being slipped 
into position. Featuring a Western 


Electric miniature vacuum tube, 


BELL TELEPHONE LABORATORIES 


tiny permalloy transformers, and 
special assembly techniques, it is 
scarcely larger than a single vacuum 
tube used to be. Yet it is able to 
boost a voice by 35 decibels. 
Mounted in a bay only two feet 
wide and 111% feet high, 600 of the 
new amplifiers do work which once 
required a room full of equipment. 


This kind of size reduction 
throughout the Systein means that 


EXPLORING AND 


INVENTING, 


more parts can be housed in a given 


space. Telephone buildings and 
other installations keep on giving 
more service for their size — and 


keep down costs. 


The new amplifiers, which will 
soon be used by the thousands 
throughout the Bell System to keep 
telephone voices up to strength, are 
but one example of this important 
phase of Laboratories’ work. 


DEVISING 


AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 


November, 1949 
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Developed and built by Eimac, the new 3-200A3/592 is directly interchangeable with 


Pyrovac plate . . . for long life 
and to withstand momentary 
overloads. 


Eimac non-emitting grid . . . for 
stability of operation. 


Component materials are 
chemically stable . . . insuring 
long filament life. 


Mechanical design of internal 
structures produces a high degree 
of rigidity and resistance to 
physical abuse. 


Trade-marked “‘Eimac” .. . your 
assurance of superior performance 
and continuing service. 


Tungsten leads . . . for low R-F 
resistance. 


Eimac moulded glass base and 
precision aligned base pins. 


existing tubes marked 592 without equipment modification. 


The structural features indicated above impart to this new triode a long life span and 


rugged contruction customarily associated with Eimac tubes. 


Further information may be had by writing the Application Engineering Department of: 


EITEL-McCULLOUGH, INC. SAN BRUNO, CALIFORNIA 


Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California 
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H. CALDWELL, Editorial Director * M. CLEMENTS, Publisher %* 480 Lexington Ave., New York (17) N. Y. 


MUNITIONS SPEED-UP—Discovery that the Rus- 
sians have the atomic bomb is going to mean a rapid 
increase in US military expenditures for defense. 
Additional billions will have to be poured into our 
Army, Navy and Air Force programs. And based on past 
experience, this means that at least 20% of the huge 
new outlays will go for radio, radar and electronic 
apparatus. (In the case of the great new bombers even 
40% of the cost is radio-electronic.) These new demands 
will be felt with repercussions throughout the whole 
radio and parts manufacturing field. And there will be 
calls for smaller engineering organizations to help share 


the load in the design and production of defense equip- 
ment. 


FCC UPGRADING—An industry program should be 
started to help Washington get a whole FCC organiza- 
tion made up of men who have proven their ability in 
the field in which they are to serve. At the top this 
means non-political members. And the commission’s 
staff should be chosen from individuals of outstanding 
accomplishment, instead of, too often, third-raters who 
could not hold jobs in commercial companies. 

Those who have the responsibility of guiding this 
great nation’s use of the billion-dollar radio spectrum 
should be the best men we can get. Only in this way 
can be safeguarded the future development of the field 
in which we are all so vitally interested and concerned. 


PRINTED CIRCUITS COME SLOWLY—The cold 
logic applied by radio receiver designers in analyzing 
the future of printed circuits shows an encouraging 
situation of slow but definite progress in some cases. 
However, the general conclusion still seems to be that 
there is no immediate need for having more or less 
(generally less) completely formed sets issuing every 
few seconds from a printing press or a plating bath. 
This is largely because competent designers continue 
to have the odd habit of using a lot of values of capaci- 
tors, resistors, etc., in a circuit! 


INTERNATIONAL EXCHANGE OF RADIO ENGI- 
NEERS—With the Anglo-US exchange of workers in 
fluorescent lamp factories earlier this year, a new trend 
in international relations may have started. The stimu- 
lus of an interchange of engineering thought in the 
field of radio and TV should benefit both countries. For 
the British; US Methods of mass production would be 
an eye opener, although not as striking as before the 
joint war effort reduced national differences. And some 
US manufacturers could learn from the solid, built-to- 
last construction of their British counterparts. In the 
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prewar years radio manufacturers in England often en- 
gaged men from abroad to work in their labs for a year 
or more at a time. However, to the best of our knowl- 
edge the exchange of opposite numbers has never been 
performed. We believe it would pay off, not only in in- 
creased understanding of mutual problems, but in help- 
ing those designers in both countries who sometimes 
“can’t see the woods for the trees”! 


LET MUSCLE-EMF’S DO THE WORK!—One of the 
most intriguing results from an investigation of body 
potentials (associated with the so-called “action cur- 
rents” spontaneously generated by the muscles when 
active) is the possibility of using those potentials to 
operate servo-mechanisms. For example the roving eyes 
of our inquiring photographer are controlled by the eye- 
ball muscles. It has been shown that the very act of 
turning one’s eye produces muscle potentials which 
might be used to control a servo to direct a camera to 
the point being looked at. This may be the start of really 
simplified living. Why use muscles to do work when all 
that is needed is their electrical by-products. When 
that era comes, the difficult part, we assume, will be 
the tedium of getting “wired-up-for-work” at the start 
of each standard two-hour work day! 


E. E. GRADUATES PEAK IN 1950—Next year will 
see the top output of engineering graduates in the elec- 
trical and radio fields, according to records compiled by 
the American Society of Engineering Education. Of the 
total E. E. diplomas, over three-quarters will be in the 

8,000 


ELECTRICAL ENGINEERING \ 
DEGREES GRANTED \ 


6,000 


4,000 


Uwe: 
TMA 
2,000 pS aes 
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communications and radio fields. The great glamour of 
television, radar and electronic equipment early capti- 
vated as high as 90% of the registrants in some colleges, 
—pointing to a coming excess of communications job- 
hunters, while the “heavy-current” power utilities con- 
tinue begging for trained men. 


Commissioners at the color television hearing in Washington, D. C. Photo shows, from left to 
Walker, 


right, Commissioners Sterling, Webster. 


Chairman Coy. Jones and Hennock. 


Messrs. Plummer (FCC Engineer) and Plotkin (FCC Attorney) can be seen in the foreground 


Highlights of FCC Color Hearings and demonstrations to date, including a 
tabulation of characteristics comparing the various competitive systems 


OLOR television has already in- 
A volved the expenditure of mil- 
lions of dollars on the part of sev- 
eral groups, and when a single com- 
pany can lay claim to having spent 
over $3,000,000 to develop and pro- 
mote a color system, as CBS has 
done, plans for its commercial use 
are not lightly dropped. This, in a 
nutshell, is the reason for the pres- 
ent FCC hearing on color television. 
Following in the footsteps of 
Baird in England the sequential 
field method, using rotating discs to 
produce color images was _ early 
tried by Philco, CBS, RCA and many 
others. But it was in the labora- 
tories of CBS, with a large technical 
staff under the leadership of capable 
Dr. Goldmark, that intensive work 
on this one system brought it to the 
near-ultimate stage of development. 
In this stage it was shown at the 
1947 FCC color hearing. The Com- 
mission judged it unacceptable. 
Within the limitations of the pro- 
posed CBS standards the perform- 
ance (picture quality) which would 
allegedly be demanded by the 
American audience of the future 
could not be obtained. 


Recent Developments 


CBS then reduced the tempo of 
its color developments, saying that 
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its management had no desire to 
push the project. However, in 1949 
they demonstrated publicly the 
same system,* altered slightly to 
show 405 lines, 144 frames, inter- 
laced 2 to 1, in a 6 me channel. It 
compared well, in the’ writer’s 
opinion, with picture quality previ- 
ously obtained using a 12 mc chan- 
nel. The best resolution read from 


a test chart was 190 lines, com- 
pared with 320, or better, from 
standard 525-line monochrome 
transmissions. 


The showing of pictures in full 
color—and they are gorgeous and 
dramatic to the non-scientific per- 
son witnessing them for the first 
time—caused such men as Senator 
Johnson of Colorado, Commissioner 
Jones of the FCC and others to 
agree with various columnists in 
their theme: “We want color and 
we want it now!” A hue and cry 
arose as to ‘‘Who is holding back 
color?” Insinuations were made that, 
in view of very satisfactory sales of 
black-white receivers, radio manu- 
facturers wished to hold back color 
for selfish business reasons. Some 
thought TV broadcasters, striving 
to turn their losses into profits, were 
blocking the inception of color. Re- 
peated questioning, however, by 
two Commissioners during this 


hearing did not bring obstruction- 
ism to light. 

When, in response to alleged 
“public demand” for color, the FCC 
gave notice that at this hearing they 
would consider proposals for com- 
mercial broadcasting of color, it is 
probable that the development work 
on the RCA system of color, which 
was shown in its early form at the 
1947 hearing, was speeded so as to 
show it to the Commission in its 
new, 6 mc channel form. 


RCA Color System* 


Only the features new to televi- 
sion engineers will be discussed 
briefly in simplified form. The out- 
put of the television camera is re- 
produced as a 12 mc simultaneously 
scanned picture in the control room. 
Here it is fitted into a 4 mc video 
band (which, with sound, is broad- 
cast in a 6 me channel), by the 
process of Sampling and by Multi- 
plex transmission, as used in teleg- 
raphy. On the receiver screen color 
images are produced with enhanced 
detail due to Dot Interlace and 
Mixed Highs. 

Sampling is carried out by em- 
ploying an extremely narrow pulse 
to ascertain the amplitude of, say, 


*Color Television Transmission Systems, p. 18- 
20, Tele-Tech Octeber 1949 
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the green signal every 0.263 micro- 
seconds. This information and that 
concerning the other two colors can 
be successfully conveyed to the re- 
ceiver by multiplexing so that, with 
a considerably reduced bandwidth, 
a reasonably exact facsimile of the 
original picture is reconstructed. 
The multiplex “commutator” at both 
transmitter and receiver is rotated 
at a 3.8 mc rate. Some of the earlier 
Am. T. & T. coaxial TV cables pass 
frequencies up to only 2.7 mc. 

Until these are widened to 4 mc 
they will not transmit an RCA pic- 
ture in color. 

Line interlace in TV pictures is 
well-known. It is also possible to 
interlace picture dots along the 
horizontal scanning lines by repro- 
ducing on the first scan only every 
other dot, leaving spaces in which 
the dots reproduced on a subsequent 
scan will fall. In the resulting pic- 
ture, the usual horizontal line effeet 
will be crossed at right angles by 
the dot interlace pattern. This gives 
the large areas of the image a ‘“‘tex- 
ture” effect. The important result 
of using this method is the gratify- 
ing increase in picture detail. Under 
ideal conditions, as shown in the 
Philco Research Laboratories the 
introduction of dot interlace in- 
creased the resolution seen on a 
test chart by more than 80%, other 
factors being the same. RCA slight- 
ly increases the width of every other 
horizontal sync pulse by modifying 
its trailing edge, so as to cause the 
dots to interlace when successive 
lines are scanned. This modification 
requires no change in wording in 
the present FCC black-white trans- 
mission standards. 


Mixed Highs 


It has been found advantageous, 
for instance when using a flying spot 
scanner, to transmit the lower half 
of the video band, up to 2 me, in 
color and to insert the fine detail 
as “mixed highs” in black-white. 
The eye does not perceive the dif- 
ference. 

CBS is to be congratulated upon 
their excellent demonstration of 
color TV on Channel 9, both from 
the studio and outdoors. It was well 
carried out as to subject matter, 
equipment and smooth operation. 
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emonstrations at Washin 


Certainly the FCC was shown this 
system performing at its best. 
RCA’s demonstration was disap- 
pointing. After learning of RCA’s 
new technical advances we expected 
much. But there were many things 
wrong. Most of them could be 
charged to lack of opportunity and 
time to get the equipment at both 
ends of the link working correctly. 
Only one receiver was bright 
enough (25 ft. lamberts) to be 
pleasantly viewed under rather dif- 
ficult conditions. Color fidelity on 
all sets was poor; the subject matter 
not very good; the multiplicity of 
receiver types was confusing, and 
the resolution shown was consider- 
ably below 200 lines. Two important 
points however were proven; (a) 
The principle of the system is sound, 
regardless of early apparatus diffi- 
culties and (b) the RCA system is 
100% compatible with the standard 
525-line black-white system. 


Compatibility 


With 3,000,000 TV sets in the 
hands of the public by the end of 
1949 Compatibility, that is, the re- 
ception of the new color signals in 
monochrome on present receivers, 
is of prime importance in the FCC’s 
decision. The industry, through the 
RMA, stressed this point, The RCA 
system and that proposed by Color 
Television, Inc.* give 100° com- 


Fig. 1. Three tube RCA color camera demon- 
strated by Richard Webb, RCA engineer 


patibility. Proposals of the latter 
company have been omitted here 
because the main contestants are 
CBS and RCA. CTI will demonstrate 
for the FCC Nov. 28-30 in San Fran- 
cisco. Comparative, side-by-side, 
tests of the CBS and RCA systems, 
together with black-white pictures 
to be furnished by DuMont, will be 
carried out in Washington the week 
ot Nov. 14. 
(Please turn to next page) 


TABLE A — tn se nera OF COLOR SYSTEMS 


Horz. | No. of 
Dots | Vert. 
Per Line| Lines | 
PRESENT SYSTEM 507 | 525 || 
6-mc Monochrome 
30 frames, 60 fields 
CBS SYSTEM C 275 | C 405 
6-mc Sequenital Color M 275 | M 405 
a C 507 | C 525 
COLOR TELEVISION, INC. M507 | M 525 
10 Color pictures. 50 fields 
Simple interlace plus 
color line commutation 
RCA SYSTEM C 507 | C 525 
6-me Seq. dot, Color M 507 |M 525 
15 color pictures, 60 fields 
Dot & Line interlace 


Interline | | Genus, 
Frame or Interdot h nag rig 
Flicker Flicker w - : 
| recd.on | Com- 
| M Cc M set (patible 
Equal — |Equal| — Equal _ 
Inf. | Inf. | Equal|Equal| inf. | No 
Equal | Equal Int. Inf. Inf. Yes 
Equal | Equal Equal Equal Equal Yes 


KEY. C Color 
M_ Monochrome 
Inf. Inferior 


NOTE. This chart is based mainly on data reported by the 
Joint Technical Advisory Committee (IRE-RMA) to 
the FCC. Dockets 8736, 8975, 9175, 8976. 
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FCC TV COLOR 


At this time with the hearing 
still in progress no one knows what 
the outcome will be. There is a 
demand tor early ‘‘guesses” as to its 
cutcome, so the reader realizing that 
what follows is in the “guess” cat- 
egory, the possibilities that face the 
FCC may be considered. The Com- 
mission may: 

(1)—Adopt the CBS Standards. Rea- 
sons For: It is ready; the color picture 
is usable; conve.ters are low in cost; 
political pressure to adopt this system 
and to start color service now is great. 
Reasons Against: System is not com- 
patible without alterations on present 
receivers; picture performance low, 
lower than present monochrome; me- 
chanical rotating disc used; TV indus- 
try does not want inferior system 
standardized. 

(2)—Adopt the RCA System. Reasons 
For: It is 100% compatible, color 
transmissions give monochrome equal 
to black-white with no changes in re- 
ceivers; it is the only system that 
promises color pictures of quality 
equal to present black-white images, 
only of course with color added; based 
on technical features it is the choice of 
the majority of the industry’s televi- 
sion engineers. Reasons Against: It is 
complicated; at present requires three 
picture (projection) tubes for good 
color, (invention of single tube would 
reduce cost and ease conversion prob- 
lem); it has registration problems; it is 
in an early developmental stage, re- 
quiring probably a year before it is 
ready commercially. 

(3)—Send Color back to the Labora- 
tory. Reason For: A simple, 6 mc, low- 
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cost system giving performance equal 
to present monochrome and 100% 
compatible has not yet been developed. 
RCA has made notable contributions in 
this direction during the past 10 
months by introducing dot interlace, 
sampling and multiplex transmission. 
Reason Against: Pressure on the Com. 
mission to approve color broadcasting 
brought by those who do not appreci- 
ate the basic technical facts in the 
case. 


Lifting the “Freeze” 

The whole television industry is 
asking the FCC to end the ‘‘freeze”’ 
which has stopped the issuance of 
construction permits for TV _ sta- 
tions. If the Commission, after hear- 
ing the testimony, can decide that 
satisfactory color pictures can be 
broadcast in a 6 me channel, then 
the ban can be lifted, UHF alloca- 
tions made, and the matter of color 
standards settled later. If, on the 
other hand, a wider channel, say, 
12 me, is required for high-fidelity 
color (and such a picture was shown 
by Mr. Kel to visitors, including 
the FCC, in the control room at 
WNBW during the RCA demonstra- 
tion), then the allocation of the 
UHF band should be made accord- 
ingly. 

‘What would you do?” Many of 
the witnesses were asked this ques- 
tion by one of the Commissioners 
during this hearing. After witness- 


CBS color converter moved away from front 
of the receiver to show ease of changeover 


ing the demonstrations and listen- 
ing to the testimony thus far, it 
is felt that 6 mc channels should 
be approved for color; the freeze 
should be lifted; the color systems 
be sent back to the laboratories and 
reports of progress should be re- 
quested every 6 months. When the 
present d_-fficulties and shortcom- 
ings are overcome the FCC should 
request the TV industry to meet 
and draw proposed technical stand- 
ards for color for the FCC’s ap- 
proval. Such engineering standards 
should be firmly based on en- 
gineering facts and these alone. 
This was the manner in which our 
present monochrome standards were 
formulated. Will the industry per- 
mit political pressure to dislodge, 
distort, destroy this firm technical 
base? 


(Left) RCA projection set uses three kine- 
scopes, reflective optics, and a pair of di- 
chroic mirrors to produce color pictures 
(Below) Three tubes are required for full 
color pick-up from the 16 mm projector. The 
electronic sampler unit is shown at left 
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Presented below is a list of terms 
which are becoming increasingly 
common in the field of television 
and more particularly in color tele- 
vision. Tentative definitions are 
suggested for some of the newer 
terms. 


Adaptability 


A feature of a proposed color tel- 
evision transmission system which 
makes its use possible with existing 
receivers to obtain monochrome—or 
color-pictures only. 


Adder 


An electronic device in which 
electrical signals are combined to 
form a composite signal. Example: 
Combining samples of colors of the 
televised scene with the horizontal 
sync pulses. 


Additive Color 


A system which combines 
colors to form a third. 


two 


Compatibility 


Ability of color television trans- 
mission system to provide color 
service for modified or special color 
receivers and still produce mono- 
chrome pictures on existing receiv- 
ers without modification. 


Glossary of Terms Used in Color TV 


DC Component 


A term used to designate electri- 
cally the average brightness of the 
scene being televised, as distin- 
guished from the extreme high- 
lights and shadows. 


Dichroic Mirror 


A glass surface treated with me- 
tallic salts which exhibits the prop- 
erty of reflecting only one color and 
absorbing all others. 


Dot Interlacing 


A method of placing dots of col- 
ors on a television screen to form 
the complete picture. During the 
first scanning of each color, the 
dots are separated by approximate- 
ly their own width, and on the fol- 
lowing scan of the same color, the 
dots are placed to fill the spaces in 
between. 


Electronic Commutator 


A switching arrangement com- 
posed of electron tubes and circuits 
used to connect circuits in rapid 
succession. At the color television 
transmitter, the commutator sam- 
ples each of three colors in a speci- 
fied order. At the receiver, the com- 
mutator routes the three color sig- 


nals in proper order to three kine- 
scopes. 


Field 


The partial image which results 
from a single scanning of green, red 
and blue lines from top to bottom 
of a picture. 


Line Interlacing 


The standard system of picture 
scanning in which odd-numbered 
lines are scanned as the first field 
and even-numbered lines being 
scanned as the second. 
Mixed-High Frequencies 

The portion of the television color 
signal which carries the finer 
(higher frequencies) details of the 
transmitted image. 


Picture Dot 


The basic—or picture element— 
area of each color pulse. In the RCA 
color system, there are 3,800,000 
pulses for each of the three primary 
colors every second. 


Reflective Optics 


A system in which the rays of 
light are reflected as in the Schmidt 
system of projection. 


Refractive Optics 


An optical system in which the 
light focusing is performed by a 
(Continued on page 61) 


Circularly Polarized Airport Antenna 


IRCULAR polarization for avia- 
tion ground station use ap- 
pears to offer considerable advan- 
tage over the conventional type of 
radiator. By the use of circular 
polarization the orientation of the 
antenna on the airplane is not criti- 
cal. Also, it provides continuous 
communication even when the plane 
is making a sharp bank that might 
cause a momentary dead spot in 
communication using plane polar- 
ized antennas. 

It is also possible that this type 
of polarization will effect an im- 
provement in many cases of dead 
spots in mobile communication. A 
number of manufacturers and 
equipment users are investigating 
its possibilities and it is probable 
that in the future it will become 
much more popular. It has, of 
course, been tried in connection 
with FM broadcasting and produced 
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encouraging results. 

The illustration shows a typical 
circulariy polarized antenna made 
by the Andrew Company of Chica- 
go, Ill. This particular antenna was 
made for the CAA for use in plane 
to ground communication at ap- 
proximately 120 MC. 

The four inclined loops at the top 
of the antenna are the actual ra- 
diating elements. Their dimensions 
and orientation are so designed as 
te provide vertical and horizontal 
components of field that are at 
quadrature phase relation with each 
other. Immediately below these 
loops is a quarter wave choke, with 
the open end upward. This choke 
acts in conjunction with the four 
ground plane rods to suppress any 
radiation currents that might flow 
on the supporting mast and thus up- 
set the radiating properties of the 
system. The coaxial line feeding the 


Photo of circularly polarized antenna design- 
ed for 120 MC aeronautical use. Reports on 
its use for FM broadcas‘ing are encouraging 


antenna is routed up through the 
supporting mast. 
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ication of Magnetic Tape 


New "copying" method requires no electrical transcription. 
quality indicates large scale producton of pre-recorded 


By ROBERT HERR, Research Dept., Minnesota Mining & Manufacturing Co., St. Paul 6, Minnesota 


HE magnetic recording art in 

the past has had one serious 
limitation in that no convenient 
method has been available for pro- 
ducing a number of copies of a re- 
cording without actually playing it 
back and re-recording it on another 
tape or several tapes simultane- 
ously. This paper describes a new 
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Fig. 1: Curves illustrating the effect 
of idealization on residual induction 
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method of copying magnetic re- 
cordings which does not involve 
electrical transcription and which 
does not require record or repro- 
duce heads of any kind. 

When a recorded magnetic medi- 
um is placed adjacent to another 
section of the medium, such as oc- 
curs in a reel of wire or tape, there 
is a tendency for one layer to mag- 
netize the other by virtue of the 
field surrounding it. This effect is 
very small because the existing 
fields are small, and in the case of 
coated tape, these fields are fur- 
ther attenuated by the separation 
afforded by the nonmagnetic back- 
ing acting as a spacing layer. The 
attenuation caused by this spacing 
is frequency dependent, and the 
shorter wave length fields are at- 
tenuated more than those of longer 
wave length. Also, the level of a 
signal impressed on the adjacent 
tape in this manner does not vary 
linearly with the level of the record- 
ed signal because of the highly 
non-linear remanent magnetization 
characteristic of all magnetic re- 
cording media. 
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This characteristic is depicted 
graphically by the solid line in Fig. 
1. The numerical values differ some- 
what among various tapes in use, 
but the value shown for a y-Fe.O, 
oxide of coercive force 240 oersteds 
may be considered typical in nature. 
The curve shows on an arbitrary 
vertical scale the induction remain- 
ing in the material after a sample 
has been demagnetized and then 
subjected to unidirectional fie.ds of 
various strengths. Since the fields 
existing in the neighborhood of re- 
corded tapes are of the order of 
50 oersteds it can be seen that the 
degree of magnetization resulting 
from placing a demagnetized tape 
next to a recorded tape will be very 
small and also non-linear. 

This magnetization, however, may 
be enhanced and made linear by 
the so-called “idealization” process. 
The shaking or idealizing influence 
may be almost anything which in- 
troduces strains into the crystal 
lattices of the magnetic material. 
Elevated temperatures, _ electric 
fields, magnetic fields, X-radiation, 
and mechanical stresses may all be 
used with varying degrees of effec- 
tiveness. Magnetic fields, however, 
seem to offer the simplest and most 
easily controlled form of idealizing 
influence. 


Idealization by Magnetic Fields 


For idealization by magnetic 
fields an alternating field is super- 
imposed on the print tape along 
with the direct field of the recorded 
magnetic tape. This alternating 
idealizing fieid preferably will have 
maximum values sufficient to mag- 
netize the magnetic material of the 
previously printed tape nearly to 
positive and negative saturation for 
a few cycles, and then gradually re- 
duce over the course of many cycles 
to zero. For this case of idealization 
by magnetic fields, the characteris- 
tic of remanent induction as a 
function of the direct field is shown 


in Fig. 1 by the dashed curve. To 
make the idealizing process clear, 
the history of the sample in terms 
of applied field vs. time is shown 
in the inset, Fig. 1A, for both the 
de and the idealized case. The curve 
for idealization may be generalized 
considerabiy; it is shown as though 
the alternating component begins 
abruptly at maximum = strength 
whereas it may increase gradually 
to maximum strength and will in 
practice do so. Also, the alternating 
component may have any orienta- 
tion in space relative to the direct 
field; and for random orientations, 
which may in fact change with 
time, the conditions are hard to de- 
pict graphically. The alternating 
field for idealization of a sample of 
the tape shown in Fig. 1 should 
have maximum values of the order 
of at least 250 oersteds and prefer- 
ably more. The curve shown is for 
500 oersted maximum idealizing 
field. The use of smaller idealizing 
fields will result in characteristics 
lying between the two curves 
shown. 

It will be readily seen that in 
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Fig. 2: Efficiency of the printing process 


this process the idealizing field may 
increase the residual induction 
caused by a given direct field by a 
factor, depending on the strength 
of the direct field, as much as 40 
to 60 db. Thus, although ordinarily 
signals produced in a demagnetized 
tape by face to face contact with a 
recorded tape are inaudible or at 
the most at about the noise level, 
this process is capable of increasing 
such signals to approximately full 
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Simplicity, speed of the operation, and resultant audio 


program material practical from an economic viewpoint 


modulation of the magnetic medi- 
um. It may also be seen that the 
residual induction is very nearly 
proportional to the direct field over 
the region of small fields, so that 
the recorded signal on one tape 
may be reproduced on the adjacent 
tape without appreciable non- 
linear distortion. 

In order to prevent severe high 
frequency discrimination, the mag- 
netic surfaces of the two tapes 
should be placed in close contact. 
In this way, provided there is no 
relative slippage of the tapes during 
the “printing” process, high fre- 
quencies of wave lengths as short 
as 0.001 in. (7500 cps at 7.5 in./sec.) 
may be duplicated with only about 
3 db loss relative to the duplication 
of a medium wave length signal. 
There is also a loss of several db 
at very long wave lengths that de- 
pends upon the tape used and ideal- 
izing field strength. 

Fig. 2 shows the level of printed 
notes relative to the level of the 
master record as a function of fre- 
quency. These data were taken 
using the medium described by 
Fig. 1 with an idealizing field of 
about 300 oersteds maximum. 
(Slightly better results may be ob- 
tained using still larger idealizing 
fields.) It should be noted that these 
data are for a tape speed of 7.5 in./ 
sec. and are plotted as a function 
of frequency, but that the phenome- 
non is essentially dependent upon 
wave length rather than frequency. 
The drop in efficiencies at low fre- 
quencies is apparently inherent in 
the process but at high frequencies 
intimacy of contact, freedom from 
relative tape slippage, head align- 
ment, etc. are the controlling fac- 
tors. Still better machines than the 
one on which data for Fig. 2 were 
taken may show even less loss of 
high frequencies. 

The losses involved in this way 
of printing are small but definitely 
significant. Duplicates made with- 
out any special recording of the 
master will be easily intelligible 
and fairly satisfactory, but they 
will never be the equal of the mas- 
ter record. The frequency selectiv- 
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Fig. 3: Experimental machine for making a single tape duplicate. The tape speed is 


10 in./sec. and peak 


ity of the process may be compen- 
sated by appropriate equalization in 
recording the master or in playing 
the print, but only at some sacrifice 
of signal-to-noise ratio. 

Another step may be taken, how- 
ever, that increases the quality of 
the print considerably. It is not 
necessary for the tape used as a 
master to be identical with the tape 
used to run off duplicates. Tapes 
differ in their inherent signal level 
and without going to a tape superi- 
or in signal-to-noise ratio it is 
possible to select one which has 
higher absolute levels. In this way 
the print tape, although modulated 
to a lower absolute level than the 
master, may be fully modulated to 
its own distortion point. The only 
loss then remaining is that occa- 
sioned by the frequency selectivity, 
assuming the master and print 
media have similar frequency re- 
sponses. 

While it is possible to use either 
special master or special print 
media or both, special print media 
have so far been avoided in order 


idealizing field strength 


is about 300 oersteds at 


600 cps 


that a pre-recorded reel of 
could be satisfactorily be 
and reused on existing 
machines. On the other hand, a 
special type of tape for masters 
would not be impractical. For ex- 
ample, a tape with a very heavy 
coating of magnetic material may 
be utilized to obtain a better low 
frequency response with very little 
or no increase in noise, which still 
further decreases the need for bass 
equalization. In general, it is pos- 
sible with existing media to obtain 
a print with no frequency distortion 
at a level from 5 to 7 db below 
that obtainable by direct recording, 
or alternatively some compromise 
between higher level and flat fre- 
quency response may be struck. 
With media which can be foreseen, 
no sacrifice in level or frequency 
response will be necessary. 

It is worth noting that not only 
is the signal level of a print the 
same or nearly the same as that 
which can be obtained by direct 
recording, but the noise is, if any- 

(Please turn to next page) 
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recording 
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MAGNETIC TAPE DUPLICATION 


thing, less. In direct recording there 
is always some contribution to noise 
by the imperfect demagnetization 
achieved by the erase head or the 
modulation noise created by the 
bias field. In printing, the roil of 
tape may be initially demegnetized 
very carefully by large external de- 
magnetizing fields, and the only 
noise will be the actual modulation 
noise of the recorded audio signals, 
which is inevitable. While in theory 
and in some laboratory equipment, 
the noise caused by imperfect era- 
sure and biasing may be made van- 
ishingly small, in practice the back- 
ground noise level of a truly de- 
magnetized roll of tape is usually 
at least several db lower than that 
of tape erased and biased by a re- 
cording machine. In any event, it is 
a great deal easier to demagnetize 
rolls of tape by a large solenoid or 
electromagnet than to maintain 
nearly perfect recording heads, bias 
supplies, etc. 

There is another reason that the 
selection of proper media is im- 
portant. The discussion above on 
idealization was based upon ideal- 
izing fields added to a de field which 
is invariable. In printing, this de 
field is the field of the recorded 
master tape and it is not necessarily 
invariable. In duplication, the ideal- 
izing field is only wanted in the 
region of the print, but with the 
print and master in contact, the 
master recording necessarily is sub- 
jected to some alternating field as 
well. This alternating field, if large 
enough, may partially erase the 
master recording. On the other 
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hand, if the idealizing field is too 
small, the print will be low in level, 
especially at low frequencies, and 
suffer non-linear distortion. Thus in 
duplicating a recording on another 
tape of the same magnetic material, 
a compromise level of idealizing 
field is sought which gives the best 
overall resuits. (If some erasure 
of the master results, it occurs only 
once, in making the first duplicate; 
subsequent applications of the same 
idealizing field do not attenuate the 
master further.) 

It may be seen therefore that a 
medium designed to serve as a mas- 
ter should be difficult to erase. To 
serve as a print it should be capable 
of idealization with a relatively low 
alternating field. These two condi- 
tions are in rather essential con- 
flict and it seems reasonable that 
printing from one tape to another 
identicai tape will never be wholly 
satisfactory. 

In connection with harmonic dis- 
tortion; this process is excellent 
provided sufficiently high idealizing 
fields are used. In general, har- 
monic distortion caused by the re- 
producing process has not been de- 
tected. To the extent that there is 
slight frequency selectivity, partic- 
ularly in the low frequencies, the 
harmonic content of a master re- 
cording will be reproduced at a 
slight increase with respect to the 
fundamentals. For example, Fig. 2 
shows the transfer efficiency at 1200 
cps to be about 2.5 db higher than 
at 400 cps, so that a 400 cps signal 
recorded with 1% third harmonic 
distortion will be reproduced with 


Fig. 4: Portable demonstration duplicator. Tape speed is about 20 in./sec. with a 
tapes 


2 KC idealizing frequency. 
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Field is directed transversely with respect to 


about 1-1/3% third harmonic dis- 
tortion, assuming the same play- 
back equalizations. If the frequency 
response differences between mas- 
ter and print are compensated by 
post-equalization of the print rath- 
er than pre-equalization of the 
master, this effect is nullified. 

Some of the many advantages of 
duplication by this printing process 
are: 

1) Simplicity: The machine for 
duplicating, except for an ac 
electromagnet source, is all 
mechanical. There are no crit- 
ically adjusted heads to wear 
out, low-noise high-gain am- 
plifiers to build or maintain, 
etc. It may be operated by 
unskilled personnel. 

2) Mechanical problems are min- 
imized. The speed need not be 
constant as in a reproduce- 
re-record machine. The only 
stringent mechanical require- 
ment is that the two tapes be 
kept in contact without slip- 
ing while they are in the ideal- 
izing field. 

3) Speed is unlimited. The speed 
of duplication in a reproduce- 
re-record machine is, depend- 
ing on the frequency range of 
the recording, at most two or 
three times the playing speed 
of the tape. In this process, 
the speed of reproduction is 
not related to the playing 
speed. 

The tape speed factor deserves 
some amplification. The basic re- 
quirement of the process is that the 
tapes in contact be in the idealiz- 
ing field for a few cycles at maxi- 
mum strength pius many, prefer- 
ably a hundred or more, cycles of 
gradually decreasing strength. This 
decrease is, of course, effected by 
allowing the tapes to move out of 
the field of the magnet while they 
are still in contact. The speed, 
therefore, may be increased by in- 
creasing the frequency of the 
idealizing field, or by increasing its 
physical dimensions, or by a com- 
bination of the two. Experience in 
this problem has not yet shown 
clearly the best technic, but it seems 
preferable to keep the dimensions 
small so as to minimize the non- 
siip tape distance and to increase 
the frequency as necessary for the 
speed desired. 

An experimental machine for 
making a single tape duplicate is 
shown in Fig. 3. The two tapes 
from supply reels in the upper left 
are fed together over the two drive 
reels in the center to _ slipping 


(Continued on page 57) 
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Improved Radio Systems for Modern Aircraft 


New developments incorporate many 1947 PICAO 
recommendations. Full use of DME expected by 1953 


N March 1947, Tele-Tech pub- 

lished a chart giving the salient 
features of the radio aids to navi- 
gation approved by the Provisional 
International Civil Aviation Or- 
ganization (PICAO). These devices 
having been approved by the repre- 
sentatives adoption was necessary 
by the countries concerned. Most of 
these have now been adopted either 
in the original, or a modified and 
improved form. In a number of 
foreign countries, notably Great 
Britain, many of these installations 
are in very successful operation. 
That country, and many others 
have purchased considerable quan- 
tities of radio equipment from the 
U. S. to implement their air navi- 
gation and communications plan- 
ning. This article reviews the pro- 
gress made in developing the ap- 
paratus and presents details of the 
various equipments, together with 
information concerning the latest 
jeve.opments in the civil field in 
he United States. 

Unfortunately the current mili- 
tary situation is not open to discus- 
sion owing to security regulations. 
One of the problems in this field 
which no doubt is receiving atten- 
tion is that of interference due to 
Doppler effect in high speed jet 
aircraft. This effect has been used 
to measure the ground speed of 
aircraft with some success by both 
RCA and Federal Radio. In the 
RCA equipment a 400 MC pulse 
with a power of 15 kw and a repe- 
tition rate of 15,000 pulses per sec- 
ond was used. The signal is trans- 
mitted in both front and rear di- 
rections with separate receivers for 
each direction. The phase relation- 
ships of the received signals is com- 
pared, and after filtering the result- 
ing voltage applied to a frequency 
counter-calibrated in terms of miles 
per hour. 

The program envisaged by PICAO 
has been implemented and a num- 
ber of new facilities added. The il- 
lustrations show the essential data 
of many of those already in opera- 
tion, and details of proposed and 
new equipment is given in the body 
of this article. 
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Radio Compass AN/ARN-6 is de- 
signed to guide aircraft to a trans- 
mitting station at its destination or 
take bearings on transmitting sta- 
tions as an aid to navigation. An 
indicator continuously indicates the 
direction of the transmitting station 
with respect to the aircraft heading. 
While the equipment is being used 
as a radio compass, the pilot and 
navigator can also hear the station 
signals and thus obtain weather re- 
ports or other flight information. 
In addition, it may be used as a 
radio communication receiver. 


Fig. 1. Block diagram of airborne Distance Me 


In operation a directional loop re- 
ceives a signal, the phase of which 
is retarded ninety degrees and then 
fed to both grids of a dual-triode 
used as a balanced modulator, with 
100 cycle push-pull modulation. 
The modulated signal is combined 
with the signal from a sense, or 
non-directional, antenna, and the 
results applied to the input of a 
conventional superheterodyne re- 
ceiver. The detected signal is fed to 
two independent output circuits, 
one for listening and the other for 

(Please turn to next page) 
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AIRCRAFT RADIO SYSTEMS 


automatic control of the loop drive 
motor. The position of the loop is 
remotely shown on indicators and 
gives the bearing, in degrees, of the 
transmitting station. 

The Homing Adapter AN/ARA-8 
has been developed to provide a 
means for aircraft to home on any 
carrier within the frequency range 
120-140 MC. Operation is based on 


(Continued ) 


the principle of phase difference 
reception by two antennas. Coding 
is introduced by the receiver so 
that any transmission can be used 
and a special transmitter is not re- 
quired for this equipment. This 
makes a standard VHF omnidirec- 
tional range serve a double purpose. 

Air traffic control is one of the 
most pressing problems of today, 
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Fig. 2. The mathematics of the course line computer are relatively simple trigonometry 
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Fig. 3: (Left) Diagram of mechanical modulator for ILS transmitter and antenna system. 


(Right) Localizer for ILS is a_ six-channel 
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crystal controlled superheterodyne receiver 


and many solutions have been of- 
fered. One suggestien which seems 
to offer prospects of easing the 
strain on pilots and ground person- 
nel in the areas surrounding air- 
ports is Teleran, produced by RCA. 
In this system the air surrounding 
the airfield is scanned by radar and 
the information presented in the 
usual manner to the controllers. It 
is also scanned by a flying spot 
scanner and transmitted to all air- 
craft in the vicinity. Thus, every 
pilot has a picture of the position 
of his aircraft, and the other traf- 
fic in his vicinity. The heart of this 
system is the Graphecon, an RCA 
developed tube which both repro- 
duces the radar scan, scans it in 
turn and transmits it to the air- 
craft. 


Distance measuring equipment 
used in conjunction with ILS and 
VHF in omnidirectional ranges pro- 
vides a method of navigation which 
removes a lot of the hard work 
from the navigator’s job. DME op- 
erates on the principle of measur- 
ing the time lapse between trans- 
mission and reception of two signals. 
A pulse is initiated by the airborne 
transmitter. This triggers a re- 
sponder beacon which transmits a 
replying pulse after a _ standard 
minimum delay period. The time 
difference between the time of 
transmission and reply is measured 
and presented in terms of distance. 
Two systems of DME have been 
combined to form a transition peri- 
od system. The chief difference be- 
tween the two systems is in the 
method of obtaining the required 
number of channels. These two 
systems are described below, both 
operate in the same frequency band 
960 MC. to 1215 MC. and present 
the formation in the same manner. 


Pulse Multiplex System 


This DME system combines sev- 
eral operating channels on each 
pair of radio frequency channels 
using cross-banding and paired- 
pulse coding (Modes) to differenti- 
ate between the multiplexed op- 
erating channels. The channel-to- 
channel radio frequency spacing is 
9.5 MC. Thirteen radio frequencies 
are provided for interrogation and 
thirteen for reply between 960 MC. 
and 1215 MC. Four spacings of 
paired pulses are employed on both 
interrogation and reply, which re- 
sults in a total of 52 operationg chan- 
nels. The airborne receiver local 
oscillator and transmitter are self- 
excited with crystal control or elec- 
tromechanical automatic frequency 
control. A spike eliminator is used 
to sharpen the band pass of the re- 
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Fig. 4: (Left) ILS indicator. 60 and 90 cps signals operate vertical and horizontal needles. (Right) Transmitter to produce pattern of Fig. 7 


ceiver. The ground transponder has 
its receiver local oscillator and 
transmitter oscillator frequency au- 
tomatically controlled. 


Narrow Band System 


This DME system provides a clear 
pair of radio frequency channels 
for each operating channel. The 
channel-to-channel spacing is 2.4 
MC. Fifty-one radio frequency 
channels are provided for inter- 
rogation and 51 for reply be- 
tween 960 and 1215 MC, which 
results in a total of 51 operating 
channels. Single pulses are em- 


Fig. 5. Glide path receiver operates with 28 
volts plate voltage and uses 3 crystals. 


ployed on both interrogation and 
reply. The airborne receiver local 
oscillator is directly crystal-con- 
trolled, while the transmitter is a 
self-excited oscillator that is held 
to the same crystal reference by 
means of automatic frequency con- 
trol. A special double discriminator 
circuit is used to increase the ad- 
jacent channel rejection of the re- 
ceiver. The ground transponder is 
similar in design to the airborne 
interrogator. Its local oscillator is 
direct crystal-controlled and _ its 
transmitter automatic frequency 
controlled by reference to a crystal. 
Fig. 1 is a block diagram of an 
airborne DME set. 

The fundamental principles of the 
course line computer are given in 
the accompanying diagram, Fig. 2. 
The pilot lays down the desired 
course line. He also selects his des- 
tination and starting point along 
that line. The omni bearing distance 
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facility which he will use is also 
plotted. He then measures the 
course “C’’, the course line offset 
distance, and the along track dis- 
tance. The angle 6 is the difference 
between course “C” and the omni 
bearing “B”. The computer multi- 
plies the omni distance by the sine 
of the angle 6, which result is pro; 
portional to the offset of the track 
the aircraft is flying at the particu- 
lar instant. The computer subtracts 
the track offset from the course off- 
set and applies the difference to the 
course line deviation indicator to 
provide off-track information. Ob- 
viously, if the off-track distance is 
zero, the aircraft track and course 
are coincident. 

In the actual computer the omni 
distance is converted to a 400-cycle 
voltage of approximately one volt 
per mile. This voltage is applied to 
a potentiometer whose output is 
proportional to the sine of its shaft 
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Fig. 6. Localizer transmitter supplying RF to 
antenna and modulator systems (Fig. 3) 


rotation. The shaft of the latter 
potentiometer is connected to that 
of a servo driven omni bearing 
selector, and the housing of the po- 
tentiometer can be rotated to cor- 
respond to the course heading 
selected by the pilot. The 400-cycle 
voltage output of this potentiometer 
is proportional to the “track off- 
set’. Another knob is set and locked 
by the pilot at the time the course 
is selected. It controls a potentiom- 


eter whose 400-cycle voltage output 
is proportional to the course line 
offset. These two voltages are con- 
verted to constant currents by series 
resistors and their difference, which 
is proportional to the off-track dis- 
tance, controls the course line devi- 
ation indicator through a = servo 
operated potentiometer and a rec- 
tifier. 

Another wiper on the sine wave 
potentiometer has a voltage output 
proportional to omni distance cos 96. 
A third potentimeter is set by the 
pilot to produce a voltage propor- 
tional to the along-track distance. 
These two voltages are converted 
to proportional currents and their 
sum, which is proportional to the 
distance to the waypoint, controls 
a “distance to waypoint” dial 
through a servo motor. Thus DME 
and the Course Line Computer, or 
R/Theta Navigational system, com- 
bined with one unit provides the 
navigator with all the position in- 
formation he needs. 


Automatic Flight Control 


Problems of automatic flight con- 
trol continue to exercise the minds 
of engineers and have resulted in 
the development of a new type of 
ILS localizer. The standard system 
uses a _superheterodyne receiver 
with 90 and 150 eps filters for sep- 

(Continued on page 59) 


Fig. 7. Horizontal field pattern of glide path 
indicator. Radiation is offset to overcome 
the distortion resulting from _ reflections 
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Multiplexing Film Cameras to 


New quadruplexing system, first used at KECA-TV, allows almost 


while on the air. Turret mounted cameras rotate through 


By ARTHUR H. JONES & 


Video Facilities Engineer. 
{merican Broadcasting Co. 
New York City 


a one the very early days of 
J television broadcasting, it has 
been quite obvious that recordings 
of program material on film would 
play the same important role in 
this newest entertainment medium 
as transcriptions and_ recordings 
have in radio broadcasting. In 
fact, with television-recordings now 
making possible early expanded 
network programming, certainly 
the television film camera and its 
associated projectors make up a 
very important keystone in today’s 
television plant. 

Bearing in mind the heavy op- 
erational burden that is placed on 
the average telecine installation, 
the following film-projection room 
layout requirements have been es- 
tablished by the ABC Facilities En- 
gineering Dept.: 

1. Film cameras should be mount- 

ed in such a fashion that in 
case of camera failure, a spare 


Fig. 2: Heart of 
mirrors to 


four 
their 


the system, the 
the oppecsite end of 


mirror 
travel 


can be 
with a 


brought into service 

minimum loss of time. 

2. The arrangement should pro- 
vide for the operation of a 
pair of projectors (two 16 mm’s 
or two 35 mm’s) individually 
into a single camera or for 
their simultaneous operation 
into two separate cameras. 

3. Finally, for maximum flexibil- 
ity, each camera should be 
available for use with several 
different positioned projectors 
as needs increase. 


These general basic requirements, 
though simple, are obviously im- 
portant. The second deserves fur- 
ther delineation. A system arranged 
to meet this need would not tie up 
two camera chains with the show- 
ing of a “feature” film (more than 
one reel). On the other hand, both 
projectors could be made available 
for simultaneous operation into two 


diplexer, 
permits 


or quadriplexer. 
operation 
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360° 


KEITH E. MULLINGER 
Vice President 


Gravy Research & Development Co. 
Hartford. Conn. 


Fig. 1: Photo of turret body showing mount- 
ing, leveling bars, and detent locking handle 


separate cameras, thereby provid- 
ing for a maximum utilization of 
facilities to take care of peak loads 
brought on by 
and rehearsals. 

In planning the telecine room 
layout for KECA-TV in Los An- 
geles to meet these requirements, 
most of the industry’s existing ar- 
rangements were carefully consid- 
ered along with several variations 
thereof. A modified version of the 
RCA mirror multiplexer using four 
mirrors (two movable pairs) in- 
stead of a single fixed pair, com- 
bined with a special camera turret 
mount was finally designed. The first 
units of this type were built for 
KECA-TV by Gray Research and 
Development Company to meet ABC 
Engineering Specifications. The 
camera turret shown in Fig. 1 is 
rotatable through 360 degrees, with 
four adjustable detent positions 
spaced nominally every 90 degrees 


preview-screenings 
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Minimize TV Program Failures 


uninterrupted programming in the event film projector fails 


to effect pickup from any one of four picture sources. 


plus or minus 5 degrees. 

Cable feed to the film camera 
would normally be dropped down 
from a central raceway immedi- 
ately above the turret mounts. 
No protection has been provided 
for twisting of this cable since ex- 
treme importance was placed on 
the desirability of having a limited 
continuous rotation available. It is 
assumed that with normal operating 
precautions, this feature will pre- 
sent no real hazard. 

The turret body, mounted on pre- 
cision machined bearings, swings at 
the top of a steel pedestal. This tur- 
ret body is made of light steel sheet 
metal to lower the center of grav- 
ity and to give ease in handling but 
is of aircraft type construction with 
welded reinforcing ribs inside to 
avoid warping and to provide the 
required rigidity. Azimuth rings, 
located just below the turret on the 
pedestal, hold the four detent but- 
ton segments which, when adjusted 
in proper quadrants, are locked in 
place with two set screws each at 
installation. A plunger, fitting down 
through the turret, trips over the 
detent buttons to lock the turret in 
place without allowing any radial 
play. The toggle type operating 
handle for the plunger is readily 
accessible on the top surface of the 
turret. In order that the camera 
may be tilted in any plane for 
proper operation at the time of in- 
stallation, two precision ball swivel 
camera support bars are provided 
with four jack screws on the top 
of the turret body. This arrange- 
ment permits the raising or lower- 
ing of the camera one inch front 
to rear, side to side or vice versa. 

The principal feature of the sys- 
tem is the special four mirror mul- 
tiplexer shown in Figs. 2, 3, 4. This 
precision unit conveniently handles 
the second stringent requirement 
previously listed. The mirrors shown 
in Fig. 2 at opposite ends of their 
travel provide for split operation of 
two projectors into separate cam- 
eras. On the other hand, by merely 
sliding either one of the two mirrors 
to the opposite end of its travel, the 
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Figs. 3 and 4: (Left) Camera mounted on turret shows 
driplexer with two projectors and cameras in position. 


ease of connection. (Right) Qua- 
Note economical use of space 
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mirrors are set for dual projector 
operation into one of two cameras. 

Micro-switches built into the 
multiplexer are used to control an 
added relay on the standard 
projector changeover panel. When 
both pairs of mirrors are at the same 
end of travel (either end) the con- 
trol panel operates in normal fash- 
ion. When the two sets of mirrors 
are at opposite ends of the travel, 
however, the additional relay men- 
tioned above automatically disables 
the changeover control, opens the 


Fig. 5: Floor plan of KECA-TV projection room. Using only three 
positions are available compared with 


( QUADRIPLEXER ) 


cameras, twelve pro- 


the nine from a standard installation 


closed projector douser and 
vides two audio outputs. 
The body or top plate of the 
multiplexer is made from a preci- 
sion ground machinist’s_ surface 
plate. This plate is fitted with a 
plug which swivels in the top end 
of the pedestal and is locked in 
place with four set screws, to pro- 
vide radial adjustment at installa- 
tion. At both ends of the plate are 
two heavy support bars for slide 
rods. The latter are precision 
(Continued on page 64) 
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HE decided advantages obtained 

by the use of mechanically ro- 
tated television receiving arrays are 
well known. However, the physical 
limitations of such an installation 
often out-weigh the actual benefits 
realized, inasmuch as the problems 
of maintenance and installation are 
more involved than those of a fixed 
array. In order to resolve the prob- 
lem of obtaining variable directivity 
without mechanical rotation, an an- 


(uadrature Phased 


Unique phasing control termed "Azimutrol" provides variable directivity 
cabinet, operate thru TV spectrum without switching. Aside from obtaining 


tenna embodying quadrature phas- 
ing has been patented by John Root 
of Square Root Manufacturing 
Corp., Yonkers, N. Y. 

Basically, the system consists of 
crossed horizontal dipoles, at right 
angles to one another with means of 
varying their electrical phasing. If 
two such dipoles are excited ninety 
degrees out of phase the distribu- 
tion of the radiated field is approxi- 
mately circular when measured in 


Photo showing components and step-by-step construction of the Azimutrol. Two stator 
plates, receiver terminal connecting clips and rotor shaft parts are at top. Center 
shows resistance coated rotor plates and rotor assembly. Final assembly is below 
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the plane formed by the elements 
of the array. Varying the phasing of 
the elements will produce lobes and 
nulls in a manner which effectively 
amounts to rotation of the major 
lobes through 180°. At a given 
wave-length in the high frequency 
spectrum this condition is easily 
obtained. To accomplish this over 
a band of frequencies without un- 
due attenuation at either extreme 
and at the same time maintain the 
desired pattern configuration sev- 
eral interesting design features 
were incorporated. The structure of 
the basic dipole element is a case 
in point, it consists of two sections, 
the loop portion constituting a reso- 
nant section to the higher frequency 
channels while the over-all length 
is resonant at the lower frequencies. 
The loop portion was designed orig- 
inally to resonate on Channel 7, and 
the dipole to resonate on Channel 2. 
It was found by combining these 
two conditions empirically that it 
was possible to obtain a substan- 
tially flat response throughout the 
desired range. Using a tuned folded 
dipole at each channel frequency as 
a standard of comparison, the re- 
sponse was found to be on the order 
of one decibel higher on channels 
7-13 inclusive, 0 decibels on chan- 
nels 4-7 and minus 1.2 decibels on 
Channel 2. The reason for the at- 
tenuation on Channel 2 is that the 
inductive reactance of the loop sec- 
tion is not great enough to main- 
tain signal level at this frequency. 
This dipole proved to have a more 
directional pattern than the refer- 
ence antenna, and further, it de- 
veloped that a 30° physical dis- 
placement of the loop with respect 
to the horizontal portion of the 
dipole made possible a _ proper 
phasing-in of the signals from the 
two sections of the system. The 
problem of _ vertically polarized 
noise pick-up is offset by the rela- 
tively narrow pattern of the loop. 
Orientation of one leg of the dipole 
section can be utilized effectively to 
diminish “ghosts”, and if further 
directivity is required, both sec- 
tions can be adjusted to a V con- 
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TV Receiving Antenna 


for non-rotating crossed dipole design. Both systems, outdoor and built-in 
maximum signal from any station, control permits minimizing ghost effects 


figuration. With this adjustment it 
is possible to vary the pattern from 
that of an ordinary dipole to one 
having a forward lobe of roughly 
30° in width, with a front to back 
ratio of approximately two to one. 

Matching the impedance of the 
transmission line is no problem 
since the average impedance of the 
antenna is 180 ohms at Channel 11 
while at Channel two the impedance 
is 240 ohms. The VSWR is negli- 


gible throughout the television 
spectrum. 
Having evolved a_ satisfactory 


broad band dipole, the problem of 
combining two such elements in a 
quadrature-phased array was at- 
tacked. It was necessary to design a 
phasing device which would not 
introduce undue attenuation nor 
affect the frequency response of the 
system. Initial attempts to incor- 
porate inductive and resistive phase 
shifters were unsuccessful. The re- 
sistive networks invariably intro- 
duced an unwanted reactive com- 
ponent as well as noise. Further, the 
losses encountered proved to be pro- 
hibitive. Experiments with an in- 
ductive phase shifter proved that 
the impedance matching was poor 
with the result that the response of 
the over-all system was adversely 
affected. Therefore a capacitive de- 
vice was tried. This tended to de- 
tune the receiver input with a 
resultant decrease in resolution of 
the picture and in some cases loss 
of sound. For any given installation 
the phasing control takes a differ- 
ent position for each channel and 
consequently these detuning effects 
are predictable. The problem, there- 
fore, reduced itself to obtaining a 
combination of resistive and in- 
ductive compensation to overcome 
the detuning effects. The final de- 
sign of the phasing control incor- 
porates all three components in the 
mechanical and material make-up 
of the device, all being variable. 
With the announcement of a 
built-in cabinet TV antenna by a 
major manufacturer, the desir- 
ability of adapting this antenna to 
such an installation was apparent. 
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(Above) Diagram showing connections of control with outdoor and built-in cabinet antennas 


(Below) Equivalent electrical diagram for one dipole. C and R comprise a rotor plate and in 
effect are ganged. L is distributed inductance. Capacitor (dotted) represents input loading 


A host of new problems had to be 
met to fulfill these requirements 
and a radical redesign of the pick- 
up elements was accomplished. 
However, the basic advantage of 
being able to vary the directivity of 
the antenna as opposed to orienting 
the receiver cabinet physically 
again made the solution desirable. A 
different physical configuration is 
necessary to reconcile the space 
limitations imposed by the cabinet 
and the desirability of approaching 
resonant lengths. In order to ac- 
complish this a cross strap was 
connected between the ends of the 
two dipole sections bringing about 
inductive loading to accomplish 
resonance at the lower frequencies. 
A counterpoise appendix was added 
to act as a further load to the out- 
put of the phasing control. At the 
low frequencies the pick-up from 
this appendix is either additive or 
subtractive to the signal depending 
upon the setting of the phasing 
control. 
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Measuring Phase Angles 


A discussion of problems and limitations for three phase determining methods 
dicating meters constructed find extensive application in development of 


By E. E. BREWER, Convair Engineering Designer, Radio & Electrical Laboratory 
: Consolidated Vultee Aircraft Corp., San Diego 12, Calif. 


URING the past few years there 

has been an increasing need for 
methods and means of rapidly and 
precisely determining the phase 
angle relationship in communica- 
tion circuits. A strictly analytical 
approach is apt to be long, laborious 
and unduly complicated by the un- 
certainties in the values of the cir- 
cuit parameters. 

This paper’ discusses various 
methods of measuring phase angles 
indicating the problems and limi- 
tations and suggests design criteria 
for phase determining instruments. 


Power Factor Meters 


Measuring devices for phase angle 
determination may be grouped con- 
veniently into three categories: 
electro-mechanical, oscillographic, 
and electronic. Because of their 
limitations the first two types will 
be touched upon only briefly. One 
of the best known and certainly 
one of the oldest forms of phase 
angle measuring devices is the 
dyanometer-type power factor 
meter. This instrument is similar 


A 
G4 


Fig. 1: Lissajous figure of voltages with iden- 
tical frequency. Sin § (phase angle) — B/A 


in construction to an electrodynamic 
wattmeter except that the rotating 
system consists of two coils. One 
coil is connected in series with a 
resistor and the other in series with 
an inductance to create a phase 
quadrature condition. As in the 
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wattmeter, the torque is a function 
of the cosine of the phase angle and 
therefore indicates cos 9 or power 
factor which may be calibrated 
as phase angle degrees. A dyamom- 
eter instrument similar to the syn- 
chroscope gives equally  satisfac- 
tory results. 

These instruments are not par- 
ticularly voltage sensitive but be- 
cause of the series inductive ele- 
ments they are frequency sensitive. 
In power systems where the fre- 


Fig. 2: Simple form of phase meter where 
sine wave voltages of equal amplitude are 
injected into the grids and the phase differ- 
ence is metered as voltage between plates 


quency is of a single value and rea- 
sonably stable, the dyamometer 
power factor meter designed and 
calibrated for the particular fre- 
quency has been found entirely 
satisfactory. 


Oscillographic Methods 


The recording oscillograph is also 
used quite extensively in the power 
field for the determination of power 
factor and phase angle. It is particu- 
larly useful in situations where de- 
termination of the phase relation- 
ships in polyphase systems and 
equipment is desired. The most 
commonly used types utilize string 
galvanometers and their frequency 


Fig. 3: Cathode follower is a desirable phase 
meter input circuit because its high imped- 
ance does not affect measured voltage phase 


response is limited by the mechani- 
cal response of the indicating ele- 
ment. Frequency response can be 
extended considerably by the use 
of a cathode ray tube as the indi- 
cating element. 

None of the recording types of 
oscillographs can be classed as true 
directly indicating instruments as 
the determination of the phase 
angle must be interpreted from a 
record. The cathode ray tube does 
however lend itself to direct indi- 
cating instrumentation and is prob- 
ably one of the most widely used 
instruments for phase angle meas- 
urement above the 50-60 cps power 
line frequencies and 400-800 cps in 
aircraft. 

Since the horizontal and vertical 
deflective plates of a cathode ray 
tube bear a quadrature relationship 
to each other, the application of 
voltages to each pair of plates will 
produce a Lissajous figure, which 
in the case of voltages of identical 
frequency is an ellipse. In-phase 
condition is represented by a 
straight line and quadrature phase 
by a circle when the wave ampli- 
tudes are equal. The phase angle 4 
is found by the relation sin 6 = B/A 
as shown in Fig. 1. Phase measure- 
ments in which the voltage levels 
are sufficiently high to permit direct 


TELE-TECH * November, 1949 


In Communication Circuits ow»: 


with suggested design criteria for new instruments. 


Variety of direct in- 


amplifiers using large amounts of feedback, filters and control circuits 


application to the deflecting plates 
may be made with a reasonable 
degree of accuracy by this method. 
When the voltage levels are low, an 
amplifier must be used which neces- 
sitates consideration of the phase 
characteristics and input impedance 
of the amplifier. Any finite input 
impedance will load a circuit being 
measured and affect the phase 
angle. This loading effect may be 
quite insignificant or very serious 
depending upon the ratio of the 


Fig. 4: Use of double shielded cable in the 
input reduces capacity to 2-3 uuf/ft. whereas 
actual cable capacity may be 20-30 uuf/ft. 


impedance at the point where meas- 
urements are being made to the 
input impedance of the oscilloscope 
amplifier. Dissimilar phase charac- 
teristics of the oscilloscope ampli- 
fiers will give misleading results. 
The application of a sine wave to 
both vertical and horizontal ampli- 
fiers should produce a straight line 
on the tube screen with any gain 
setting or signal frequency. An el- 
liptical screen pattern indicates a 
phase dissimilarity between the 
amplifiers and must be corrected 
within the amplifier or with exter- 
nal phase shifting networks before 
any accurate phase measurements 
can be expected. 

There are many variations on 
the use of an oscilloscope for phase 
measurement. For example, a PPI 
(plan position indicator) presenta- 
tion similar to radar practice is 
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often employed. One wave is 
passed through a quadrature volt- 
age generator and presented on the 
screen as a circle. The second wave 
is applied to the intensity grid as a 
pulse and produces a brighter or 
fainter spot on the circle depending 
upon the polarity of the pulse. The 
spot position in polar coordinates 
corresponds to the phase angle be- 
tween the subject voltages. The 
pulse is sometimes applied to a 
radical deflecting electrode forming 
a sharp lope on the circle the polar 
coordinate position again being a 
function of phase angle. Another 
approach consists of sweeping the 
spot horizontally with a saw tooth 
wave triggered or synchronized with 
a sine wave. If another sine wave is 
applied as a pulse to the vertical 
plates, a sharp pip will appear on 
the trace, its linear position being 
a function of the phase angle be- 
tween the two sine waves. The 
pulse can be applied to the intensity 
grid instead of the vertical plates 
thus creating a spot on the line 
whose linear position is determined 
by the phase angle. 


Electronic Meters 


Although of limited utility, a very 
simple form of electronic phase 
meter is shown in Fig. 2. Sine wave 
voltages of equal amplitude are in- 
jected into the grids and the phase 
difference between the voltages is 
metered as a voltage between the 
plates. When the grid voltages are 


Fig. 5: Circuit for triode peak type clipper 


—, 


ie) 


Fig. 6: Output waveform of clipper in Fig. 5 


in phase the plate voltages rise and 
fall together and the meter reads 
zero. The meter reads maximum 
when the grid voltages are at phase 
opposition or 180° as in a push- 
pull circuit. The meter reading is 
not a linear function of the phase 
angle ® but is proportional to sine 
). This type of circuit is independent 
of frequency and has a fairly high 
input impedance but has many 
limitations. Applied vol‘ages must 
be of the same wave form and of 
the same amplitude since the tubes 
cannot distinguish between phase 
and amplitude changes. 

In order to have a wide service 
range, a phase meter should be in- 
dependent of frequency over a wide 
band, have a very high input im- 
pedance and handle voltages rang- 
ing widely in amplitude. Further- 
more it is desirable to have the 
meter readings a linear function of 
the phase angle. 

Converting the sine wave signals 
to square waves of limited ampli- 
tude is a conventional approach to 
this problem. Limiting the signal 
amplitudes to a low level near the 
input stage makes the instrument 
relatively insensitive to amplitude 
changes above the limiting level. 
Coupling reactances should be held 
low and shunt reactances high to 
maintain insensitivity to frequency 
changes. With the formation of good 
square waves, either a summing or 
triggering circuit is satisfactory for 
measuring the phase difference be- 
tween the square waves. 

The input circuit to a reliable 
phase meter should offer a very high 
impedance to a measured voltage in 
order not to disturb the phase angle 
of that voltage. The cathode fol- 


(Please turn to next page) 
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MEASURING PHASE ANGLES (Continued) 


lower immediately presents itself 
as the most desirable input circuit. 
With the input circuit of Fig. 3, the 
resistance looking into the grid is 
approximately 4.5 megohms. The 
approximate input resis‘ance is 
found by the formula 
R, = R,/(1 + AR./R, — R.) 

where A is the stage gain. Be- 
cause the input capacity is low- 
ered by approximately the same 
percentage that the input re- 
sistence is raised, as shown by the 
formula C, = C,, + (1 — A) Ca, 
the input capacity would be in the 
order of four micro-microfarads. 
With the circuit of Fig. 4 using a 
double shielded cable, the input 
capacity would be only 2 or 3 
micro-microfarads per foot of cable 
length although the actual cable 
capacities may be 20 or 30 micro- 
microfarads per foot. At some value 
of capacity from cathode to ground 
the input impedance may become 
negative and the circuit will oscil- 
late. A positive impedance in the 
form of a high resistance from grid 
to cathode will usually cure this 
trouble. Oscillations can also be 
prevented by employing longer or 
shorter cabes. Minimum plate volt- 
age to the cathode follower should 
be 250 volts and the cathode re- 
sistance and grid tap should be so 
chosen as to allow at least 40 volts 
signal swing on the grid. If the 
cathode follower can handle 40 
volt signals without drawing grid 
current and without cutting off the 
plate current and the clipping level 
is held at one volt, satisfactory op- 
eration will result with signal volt- 
ages which may vary between these 
two limits. 


Square Wave Generators 


A little discussion is in order at 
this point regarding a square wave. 
A perfect square wave, as shown 
by the Fourier series Y = 4E/zx 
(cos X — 1/3 cos 3X + 1/5 cos 
5X — 1/7 cos 7X .. .) contains an 
infinite number of harmonics and 
would require an amplifier of in- 
finite band width to pass it. How- 
ever, a practical band width would 
be one that extends from 10% of 
the fundamental frequency of the 
wave to ten times the fundamental 
frequency. If a phase meter is to 
operate from 30 to 5000 cps its am- 
plifiers and clippers as well as the 
metering stage should have a flat 
response from 3 to 50,000 cps. These 
are considered minimum require- 
ments, not optimum. If the low fre- 
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Fig. 7: Schematic of full-wave diode clipper 


Fig. 8: Circuit of cathode coupled limiter 
providing square wave with good symmetry 


quency characteristics of the ampli- 
fiers are poor, the fundamental por- 
tion of the wave will experience 
attenuation and phase shift relative 
to the harmonics and the wave will 
have a sloping top. Conversely, 
when the high frequency character- 
istics are poor the higher order har- 
monics will be attenuated and 
shifted in phase relative to the 
fundamental and lower order har- 
monics and again the shape of the 
wave is impaired. 

There is a general misconcep- 
tion that a long sequence of cas- 
caded amplifier-clipper stages will 
produce a _ perfect square wave. 
The fallacy in this reasoning is that 
any voltage amplifier with a gain 
greater than one must have a plate 
load and thus it represents a source 
impedance. This impedance is 
shunted by the conductive load of 
the clipper, the tube capacity of 
the clipper, the input capacity of 
the following stage and the asso- 
ciated wiring capacities. As reac- 
tive shunts, these elements attenu- 
ate and shift the phase of the high 
order harmonics and impair the 
wave form. The steepness of the 
square wave leading edge may be 


slightly improved after the second 
amplifier-clipper stage but it is 
hardly enough to justify more than 
two stages. Where a square wave is 
formed by a succession of ampli- 
fier-clipper stages, a more satisfac- 
tory result is obtained by coupling 
the voltage amplifier to a cathode 
follower whose output is working 
into a clipper. The amplifier now 
works into a very high impedance 
and the clipper shunts a very low 
impedance, a much more desirable 
condition where wide band ampli- 
fication is desired. Excellent square 
waves can be obtained with two 
such amplifier-clipper stages. 


Amplifiers 


The amplifiers mentioned above 
are preferably of the pentode va- 
riety and are straight forward in 
design. The plate loads should be 
low for pentode tubes, usually in 
the order of 10,000 to 20,000 ohms. 
The grid bias is held low enough 
that the tubes are worked near their 
dissipation limits. The screen volt- 
age should be well regulated by a 
voltage regulator or amply by- 
passed. For the flattest response it 
is best that the cathode resistors be 
un-by-passed. 


Limiters 


Clippers, or limiters, are usually 
of either the triode or diode type. 
The triode clipper, Fig. 5, cuts off 
the positive peak of the wave by 
drawing grid current and the nega- 
tive peak by having its grid driven 
to plate current cut-off. Although 
resistor R may be quite large in pro- 
portion to the grid-cathode re- 
sistance of the tube, some grid cur- 
rent must flow to create the limit- 
ing action and this current acts as a 
grid leak bias to slightly raise the 
clipping level. This action results in 
a clipped wave as shown in Fig. 
6. Sharp clipping is accomplished 
on the negative half cycle since no 
change in operating points results 
from the grid being driven beyond 
plate current cut-off. 

A full wave diode clipper is 
shown in Fig. 7. The action is 
simply one of shunting the signals 
to ground when their amplitude ex- 
ceeds the delay bias on the diode 
elements. Because of its lower plate 
resistance, a type 6AL5 tube makes 
a better clipper than the type 6H6. 
Since the diode current must be 
carried by the bleeder network, 
resistors R, and R. should be as 
small as possible and as much cur- 
rent carried by the net as is practi- 
cal. The ratio between bleeder cur- 

(Continued on page 60) 
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Dr. Lee deForest's Color Television System 


Employing oscillating tri-color filters in front of picture 
pick-up and reproducing tubes, new method may yield in- 
expensive converter for time multiplex color transmissions 


HE DeForest system of color 

television is based upon the 
phenomenon that if two identical 
transparent tri-color filter sheets 
each composed of equal-sized hex- 
agonal color elements be similarly 
located, one directly before a non- 
retentive, flying spot camera tube, 
or image dissector tube, the other 
directly before an ordinary kine- 
scope tube, and both filters be moved 
synchronously through a circular 
planar orbital path having a radius 
equal to one side of a hexagon and 
at a speed of 20 revolutions per 
second, then the several hexagonal 
color elements will appear station- 
ary to an observer located before 
either of said tubes. 

This optical illusion is due to the 
fact that every individual corre- 
sponding segment of the television 
raster located behind either travel- 
ling filter sheet is stroboscopically 
illuminated 60 times a second, and 
that during such brief period of 
illumination one of the three of any 
tri-color group of hexagons is in 
the same identical position before 
the illuminating tube during such 
brief period of illumination. 

When the above conditions exist, 
it is obvious that the scanning beam 
traverses any given element of the 
raster while said element is pro- 
jected through (at the camera tube) 
and/or viewed through (at the kine- 
scope tube) the three primary col- 
ors, red, green, blue in rapid suc- 
cession, and in identical “color 
sequence”. 

Now if a color transparency, or 
scene to be televised, be interposed 
between the moving color filter and 
the photo-electric pick-up element 
of the camera assembly only such 
colored light is permitted to pass 
through the filter elements to the 
p.e. cell as corresponds to the color 
of the hexagonal element which 
chances at that instant to be situ- 
ated in the path of that light ray. 
Similarly if a like colored hexagon 
be situated at that instant before 
the corresponding (black, gray, or 
white) element on the kinescope 
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Fig. 1: Appearance of the tri-color filter 


which oscillates in front of the camera’s 
pick-up and the receiver's cathode ray tube 


tube that element, as viewed 
through the filter before the kine- 
scope tube, will appear to the ob- 
server to be characterized by the 
same color as that of the corre- 
sponding original picture element of 
the co.ored image at the transmit- 
ter. 

This arrangement provides that 
every element of the transmitted 
picture is “scanned” by each of the 
three primary colors every twenti- 


Fig. 2: Experimental transmitting equipment in Dr. deForest’s laboratory. 


eth of a second. 

This speed of color scanning is 
proven sufficient for all except the 
very swiftest moving objects, such 
as a base or tennis ball, and even 
in such unlikely cases there should 
not be observed a sequential red, 
green, and blue ball effect some- 
times observed with some color TV 
systems because the hexagonal color 
elements here involved are _ too 
small, and too rapidly shifted in 
orbital paths, to permit this effect 
upon the eye of the observer. 

In the above description it is as- 
sumed, of course, that the two color 
filters are in “color sync” with each 
other, i.e., that similar-color seg- 
ments are identically located before 
the two similar rasters at trans- 
mitter and receiver. 

Such color synchronism is not dif- 
ficult to obtain at the receiver, and 
once obtained will so persist so 
long as the two driving motors are 
in synchronism—a condition readily 
assured today by any of the several 
proven circuit devices, operated 
(Please turn to next page) 


Flying spot 


scanner with tri-color filter element mounted in oscillating frame is at right 
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COLOR TV SYSTEM 


wholly by the standard R.M.A. tele- 
vision vertical sync. pulse. It is not 
required that both motors be on 
the same power network. 

It is necessary that both the trans- 
mitter tube raster and the kinescope 
tube be either identical or symmet- 
rically alike so that the same num- 
bor of hexagonal elements’ be 
embraced by each raster. Those at 
the transmitter however may be 
very much smaller in area than 
those at the receiver. This is obvi- 
ously feasible if the color image to 
be transmitted has projected upon, 
and through it, the colored image of 
the transmitter filter. 

Circuits already exist for so con- 
trolling the speed (and width) of 
both the horizontal and the vertical 
sweep at the receiver, so that once 
set the receiver raster will remain 
in dimensions corresponding to those 
arbitrarily fixed at the transmitter. 

Thus to apply these color televi- 
sion systems to existing mono- 
chrome TV receivers, it will be nec- 
essary only to connect to the re- 
ceiver a chassis embodying the 60 
cycle sync. signal amplifier (for 
controlling the small motor which 
oscillates the filter frame) plus the 
raster-control circuits. It is esti- 
mated that three tubes will be suf- 
ficient for these needs. 

The filter frame will not greatly 
exceed the dimensions of the kine- 
scope raster. It can be kept almost 
within the outside dimensions of 
the kinescope tube. 

It is, therefore, perfectly feasible 
to apply this color system to exist- 
ing kinescope tubes of 7, 10, 12, and 
16 inches diameter, without enlarg- 
ing the size of the existing TV re- 
ceiver cabinets. Provision can be 
readily made for removing the fil- 
ter from before the kinescope tube 
for black and white reception by 
simply sliding the filter, with its 
small attached motor, through a 
narrow window in the side of the 
cabinet. Or if the cabinet be suf- 
ficient'y tall above the kinescope 
the filter frame can be arranged as 
to rise and fold back above the tube. 

The motor required to drive the 
filter in its orbital motion is of small 
power, of 20 to 100 watts, depend- 
ing on the. size of the kinescope 
tube to be covered. A speed of 1200 
rpm, to allow direct drive of the 
shuttle shafts, is recommended. The 
motor should be split-phase. 

To avoid objectional parallax in 
viewing the receiver the dimensions 
of the color units, (hexagons are 
preferred) should be as large as is 
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(Continued ) 


consistent with reasonably moder- 
ate excursions of the orbital shut- 
tie. As stated above, the radius of 
throw of the eccentric pins carrying 
the moving filter frame, or shuttle, 
should be equal to that of one side 
of the hexagons. If this be chosen 
at %” the full throw of the shuttle, 
right to left, top to bottom, should 
be 1 inch, so that every element of 
the filter describes a circular path 
of one inch diameter. 

Assuming that the shuttle eccen- 
tric discs (2 of these being located 
at the 2 lower corners of the filter 
frame, or if preferred three discs at 
3 corners of the filter frame) are 
properly balanced, by appropriate 
counter weights, a 2-inch throw is 
feasible. With color hexagons hav- 
ing 1” sides, and the filter located 
as close to the face of the kinescope 
tube as possible without contact 
therewith, parallax will be prac- 
tically unnoticeable to a viewer 
within a solid angle of 30° from the 
center axis of the kinescope tube. 


The thin transparent sheet upon 
which is mounted the tri-color hex- 
agonals may be spherically curved, 
to have a radius slightly greater 
than that of the kinescope face. This 
will reduce still further parallax 
near the outer regions of the tube. 


Obviously with reduced raster 
dimensions, and the picture thus 
limited to the central portions of 
the tube face, parallax becomes less 
noticeable. Also in the size of the 
shuttle will be correspondingly re- 
duced. But if skillfully designed 
and constructed of magnesium al- 
loy, the shuttle frame can be made 
exceedingly light. When correctly 
balanced it will be entirely free of 
vibration, and housed behind the 
cover glass, absolutely silent in all 
its operation. The observer can 
readily obtain ‘‘color sync” by a 
simple screw device which rotates 
the stator of the motor until a small 
tell-tale spot in the lower, or upper 
right hand corner appears red (or 
green if preferable). 

To sum up: The DeForest color 
TV system can be readily installed 
in any existing TV receiver, with 
a minimum of required changes, 
and at a low cost. The attachment 
is exceedingly simple, dependable, 
quickly inserted, and readily re- 
moved to permit monochrome pic- 
tures to be viewed. 

At the transmitter either a flying- 
spot (for colored film and slide) or 
an image-dissector camera (for 
studio or out-door pickup) may be 
employed. The adaptation of optical 
systems of existing cameras for this 
type of color pick-up can be readily 
and inexpensively achieved. 


MAST FOR TELEMETERING 


TRANSONIC FLIGHT DATA 
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Temperature, speed, pitch and yaw instruments are housed in this mast. designed for 
Northrop Aircraft, Inc., Hawthorne, Calif. by G. M. Giannini & Co., Pasadena, Calif. 
It is the first mast to deliver transonic flight data by radio telemetering to ground 
receivers, thus eliminating lag errors found in air-pressure operated cockpit instruments 
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Page from an Eugineer's Notebook 


Number 4: Branching Networks 
Z Z 


Contributed by HAROLD REED, 
Station WOL, Washington, D. C. 


RANCHING networks are de- 
signed to feed two or more pro- 

gram transmission circuits from a 
single wire line source or from the 
output of a program amplifier, 
while maintaining an impedance 
match between all channels. Since 
each branch must be terminated in 
the specified impedance in the event 
one of the program transmission 
channels is deleted while the net- 
work is in service, a resistor of the 
correct ohmic value must be sub- PROGRAM CHANNELS | to 9 
stituted across this unused leg. 

Network A having 3 branches, 
one in and two out, Fig. A, is often 
referred to as a “Y” pad. Network Z Z Z Z Z Z Z Z 
B has four legs, and network C is 
capable of feeding nine program 
transmission lines and matching 
impedances in all directions. 

A tab.e for computing the re- 
quired resistance values of the in- |Rg]Rs]R, |Re|R,|Rg |Re|R, [Rs/R, JR, ]R,]Rs]R5 ]Rs]R, 


dividual elements of these networks 


is shown below, where Z is the 
input or output impedance, N is 
the number of legs (greater than 


2), and R, is the series resistors in 
each side of the legs. The approxi- 
mate db loss is also shown. The R, R. 
maximum number of legs is limited (C) 

only by the loss that can be toler- 

ated in the application. 

Network D, a form of a bridge circuit, is some- 
times used in program transmission circuits. Only 
3 resistances are used and the value of each is the 
same as the circuit impedance value. When an audio 
signal is fed into leg Z,, this signal will appear at 
legs Z, and Z. attenuated by 6 db. It has other 
unusual characteristics. If two different program 
transmission sources were individually fed into 
legs Z, and Z. they would each appear across the 
output of leg Z,. However, the signal fed into Z,, 
will not appear at leg Z.. Likewise, the audio 
signal fed into Z. would be isolated from leg Z,. 
This network is quite critical of adjustment for 
complete isolation between legs Z, and Z.. The 
component parts of this network and the circuit 
impedances must be chosen so that a perfect bal- 
ance is achieved. 


BEBE DACRE 9 | 10 @ ae 


tale [166 | 253 | 58/57 | 375 | 308 | 00 
db | 6.3 9.5 12. 14. 15.6 16.9 18.1 19.1 = : 
Oss | R Za1~2b:~¢ 
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Vestigial Sideband 


New unit for television transmitters employs purely 


signals; is smaller in size and simpler electrically 


By E. BRADBURD, R. S. ALTER, and J. RACKER, Federal Telecommunication Labs., Inc., Nutley, N. J. 


PART TWO OF TWO PARTS 


HE theoretical results thus ob- 

tained must now be translated 
into a practical commercial design. 
The values of inductances and ca- 
pacitances are such that they can 
be obtained only with transmission 
line elements. The transmission 
jines must be capable of handling 
large currents, voltages, and power. 
The inner diameter of the line must 
be sufficiently large to exceed the 
corona breakdown voltage in the 
series condensers which are built 
in a re-entrant manner into the 
inner line. The outer diameter 
should be such that the character- 
istic impedance of the line is ap- 
proximately equal to 51.5 ohms. 
51.5 ohm lines are used to minimize 
discontinuities between filter sec- 
tions. Since a standard 15%” 51.5 
ohm coaxial line is used for both 
the input and output of the filter, 
and the filter elements themselves 
require approximately a 4” outer 
diameter due to the considerations 
mentioned above, a tapered con- 
stant impedance line (51.5 ohms) is 
used to match the filter physically 
to its input and output connections. 

The elements used in the series 


By sliding the dielectric cylinder 
into the air gap of the condenser, 
the capacity of the circuit element 
can be varied. The dielectric used, 
Teflon, was selected because it does 
not carbonize and hence any tempo- 
rary overvoltage will not result in 
permanent damage to the filter. 
Actually, since the series arm 
consists of a finite length of trans- 
mission line, there is an inductance 
in series with this condenser (since 
these lines have very low resistance 
all lines are assumed to be lossless). 
This inductance, L,,, can be partial- 
ly compensated over a restricted 
frequency band by making the ac- 
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Fig. 10: Cross-section view showing construc- 
tion of typical inner line series condenser 


arms are condensers as indicated in 
Fig. 7. The construction of one 
such condenser is shown in Fig. 10. 
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Fig. lla: Diagram showing the impedance 
variation curves of series resonant circuits 


tual condenser, C,, of such a value 
that: 


c = ule 
P(r) Cy, 


where f is the visual carrier fre- 
quency. In this way the impedance 
of the series arm is effectively equal 
to the required 1/(jwC,,/m). 

The shunt arm must be equiva- 
lent to a series LC circuit, with L 
equal to La/m and C equal to 
(4m/1—m’*)C,.. If the impedance of 
this circuit is plotted as a function 
of frequency, the curve shown in 
Fig. 11 (solid line) is obtained. The 
problem is to obtain an equivalent 
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Fig. 1lb: Impedance variation of series 
resonant circuits near resonant frequency 


impedance curve with a transmis- 
sion line. 

The impedance of a short cir- 
cuited line is equal to: 

Z = jZ, tan (2x/d)1 
where Z, is the characteristic im- 
pedance of the line; 1 is the length 
of line; 4 is the wavelength of ap- 
plied signal (both 1 and A in same 
units). 

The value of Z, used in this equa- 
tion is calculated from: 

Be BFE ono es (1) 
where n is the length of the trans- 
mission line in half wavelengths: 
f, is the resonant frequency; C is 
the series capacitance. 

This makes the slopes of the im- 
pedance versus frequency curves of 
the L-C and transmission line cir- 
cuits equal at the resonant frequen- 
cy. The series resonant arms will 
have a value of Z, as close to the 
desired value as possible, using 
commercial tubing sizes. 

The impedance of this line as a 
function of frequency is shown by 
the dotted line in Fig. 11. Compar- 
ing the solid and dotted lines of 
this figure, it is seen that the im- 
pedance variation of the transmis- 
sion line is considerably different 
from that of the lumped LC circuit. 

To obtain the desired impedance 
characteristic in a limited frequen- 
cy band, a dual impedance line can 
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Filter Design 


reactive network in attenuation of undesired 


and mechanically than many existing designs 


be employed. The line, shown in 
Fig. 12, consists of two segments, 
one segment with one characteris- 
tic impedance, Z,,, and the other 
with a higher characteristic imped- 
ance Z,:. This is done physically by 
sliding a metallic sleeve over the 
inner conductor — thereby chang- 
ing the outer-to-inner diameter 
ratio and hence the characteristic 
impedance for a portion of the line. 

The impedance looking into this 
dual impedance line, short circuit- 
ed at the far end (Z.,) is: 


. an : an 
jZ, tan>- f, z iZ,gtan\ 4, 
2 t 
. 2597 2, tan <2 £, 


Z= 7 


where 1, is the length of line with 
Zo, 1, is the length of line with Z... 

By proper selection of Z,, and 
Z.., and of 1, and 1, an impedance 
versus frequency characteristic can 
be attained which closely matches 
the characteristic of the theoretical 
filter elements in a limited fre- 
quency band. 

A trial-and-error calculation pro- 
cedure is used to determine the 
lengths 1, and l1., and the impedances 
Z.. and Z.., of this line. First the 
characteristic impedance of a stand- 
ard type coaxial line, whose im- 
pedance-frequency slope is equal to 
the impedance-frequency slope of 
the required circuit parameters at 
the resonant frequency, is calculat- 
ed. The characteristic impedances 
selected for the dual impedance line 
should then be slightly above and 
below this value. For example, in 
the high band, a 99 ohm line pro- 
vided the required slope at the 
resonant frequency. The two seg- 
ments were calculated to be 103 
and 95 ohm characteristic imped- 
ances respectively. This choice is 
dictated to a large degree by the 
tubing from which the lines are 
sizes of commercially available 
built. 

The shunt arms are attached to 
the series arms by means of a 
tapped stud which is silver soldered 
to the series arms. Since the shunt 
arms are shorted at the far end 
and represent a series resonant cir- 
cuit there is a high current point on 
the shunt arm where it joins the 
series arm. Because these shunt 
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arms are close together considerable 
inductive coupling between adja- 
cent shunt arms was noted. This 
coupling was made negligible by 
placing thin sheets of copper on 
textolite spacers located between 
the shunt arms. In addition, these 
spacers were used to assure con- 
centricity of the inner line. The 
copper sheets are grounded to the 
outer conductor along their entire 
periphery and are extended to with- 
in %& in. of the inner conductor, 


= PISTON 


Fig. 12: Cross-section view of a shunt arm 


thus effectively shielding the vari- 
ous portions of the filter from each 
other. 

The equipment necessary to tune, 
adjust, and determine the insertion 
loss of this filter consists of a tone 
modulated signal generator operat- 
ing over the full band for which 
the filter is being used; a 6 db 
attenuator (pad) for isolation; a 
crystal detector; and an audio am- 
plifier. The signal generator is cou- 
pled to the filter through a pad, and 
the filter output is detected and 
applied to the audio amplifier. The 
following seven steps are required 
to adjust the filter to any channel: 

1. The terminating shunt arms 
are tuned first — one at a time. 
The sliding sections of each line are 
adjusted until length 1, calculated 
previously through the use of equa- 
tion 1, are obtained. The signal 
generator is set to the resonant fre- 
quency of the end shunt arms. This 
frequency is found through the use 
of either of the following expres- 
sions: 


f = if | 

F 2n Loy / 4m C 
-% (5) 2k 

le |= 


2. The 
the end shunt arms is moved until 
a minimum reading is obtained in 


shorting bar on one of 


the audio amplifier. The shorting 
bar is then clamped at this posi- 
tion. 

3. The sliding section of the 
shunt arm just tuned is then re- 
positioned so that the shunt arm 
no longer resonates at the same 
frequency. The shorting bar of the 
other end shunt arm is then tuned 
to resonance by obtaining a mini- 
mum output reading. 

4. The sliding section of the first 


end shunt arm is restored to its 
original position and the output 
versus frequency of the filter is 


checked in the region of resonance. 
The first sliding section is adjusted 
until there is only one minimum 
reading in this band. 

5. The other two shunt arms are 
tuned in the same manner using 
the resonant frequency of these 
arms. 

6. The series arms are adjusted 
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Fig. 13: Curves showing performance of filter 


by tuning for maximum output 
with the visual carrier frequency 
applied to the filter. 

7. Input and output connections 
are then reversed. Since the filter 
is symmetrical, the same frequency 
characteristics should be obtained 
with this set up. (If it is not, then 
the tuning procedure should be re- 
peated. If still not rectified, then 
the design should be checked.) The 


(Continued on page 60) 
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WASHINGTON 
News Letter 


Latest Radio and Communications News Developments Summarized by Tele-Tech's Washington Bureau 


FCC TO DECIDE COLOR TV BEFORE OTHER 
VIDEO PROBLEMS—The FCC’s history-making in- 
quiry into color television, which has attracted not only 
nationwide but also global interest, is going onto a finish 
in hearings and comparative tests and demonstrations of 
the respective systems and now is likely to run through 
December. Previously, the FCC had hoped to clear up 
the color video phases after the comparative color tele- 
vision demonstrations in mid-November. But because 
of the public interest and importance of an effort to 
reach a decision as speedily as possible, the Commission 
determined to carry on the color video hearings until 
they were completed in their entirety. After the all- 
important comparative demonstrations of the CBS, 
RCA-NBC color and Du Mont monochrome video sys- 
tems in mid-November and during the last week in 
November in San Francisco of the Color Television Inc. 
method, the FCC hearings will be centered on cross- 
examination of the score of hearing witnesses probably 
all during December. 


COLOR TV MAY REQUIRE YEAR OF FIELD 
TESTS—With the Congressional pressure and the gen- 
eral public curiosity and desire to witness the advent 
of color television, the FCC had received a cauldron 
of seething ingredients and radio industry competitive 
controversies during the October hearings that will form 
a most difficult job for the Commission to mix and 
formulate a potion to bring out a solution to launch 
color video as a public service. Despite the leanings 
of two Commissioners at least, Jones and Miss Hennock, 
that color television could be launched almost at once, 
there appeared the definite outlook that color video will 
take months of field testing—six months at a minimum 
and more probably a year and this step of field testing 
may not be authorized by the FCC until early next year. 


RADIO INDUSTRY DESIRES PUBLIC PROTEC- 
TION—What has not been fully comprehended both by 
some FCC Commissioners and top staff officials and by 
the Congressional leaders who are advocating immediate 
launching of color television is the radio manufacturing 
industry has a definite and deep concern of the public 
interest that the present more than two million black- 
and-white receivers (and possibly another million by 
the end of this year) should not be obsoleted. The 
manufacturers are not motivated by the desire to sell 
more monochrome sets but the industry has its reputa- 
tion to be guarded to see the radio set buying public 
protected in its investments. The FCC should heed the 
ably expressed views of Radio Manufacturers Asso- 
ciation President R. C. Cosgrove and Philco’s able engi- 
neering Vice President David B. Smith on this subject 
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—and it is felt the final outcome will be the upholding of 
this industry policy. This industry advice may result in 
the FCC establishing standards for color to permit use, 
in all probability, of both the adaptable and compatible 
systems. 


BROADBAND SYSTEM MAY HIGHLIGHT TECH- 
NICAL HEARINGS—General unanimity of views on 
the technical standards and problems for the UHF 
television allocations was understood to prevail for the 
radio industry’s presentations in the next phases of 
FCC hearings after color TV. But there will be one 
controversy according to all indications—the television 
industry as represented by the Television Broadcasters 
Association plans to oppose the proposal of the Bell 
System to establish a broadband multi-channel radio- 
telephone system in the 470-500 megacycle range. The 
Bell Telephone Laboratories will present its heavy 
artillery in support of the broad band program, probably 
headed by Dr. Oliver E. Buckley, the Laboratories’ 
President, because of the tremendous importance to the 
mobile radio services. 


MOBILE SERVICES VARIED—While the television 
industry is potent in its public influence, it must be 
remember that mobile radio services cover a cross-sec- 
tion of the nation—police and fire departments, petro- 
leum, power utilities, forestry industries and the various 
media of transportation—and these services likewise can 
wield most important support. Even though there may 
be such disagreements as frequency needs, the FCC 
hearings on television have pointed up the fact as ex- 
pressed in M.I.T. Professor Maclaurin’s book on the 
radio industry that the radio engineers have and will 
be the ones to lead to the right solutions in television 
as they have done in standard and FM broadcasting. 


PROCUREMENT CONTRACTS FLOWING FROM 
ARMED SERVICES—Communications-electronics pro- 
curement contracts of the military services with the Air 
Force having the largest amount of funds will begin to 
flow normally now that Congress has enacted the Mili- 
tary Establishment Appropriations Bill of about $15 
billion for the present fiscal year which commenced last 
July 1. While the funds measure was tied up on Capital 
Hill, the Air Force, Army Signal Corps and Navy have 
had to keep their awards of procurement to a compara- 
tive trickle of grants, but the three Armed Services 
have been able to advise manufacturing companies of 
the anticipated obligations when the bill was passed 
by Congress. 

ROLAND C. DAVIES 
Washington Editor 


National Press Building 
Washington, D. C. 
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New Lab & Test Equipment 


Wobbulator Signal Generator 


Model 705 Wobbulator signal generator in- 
cludes not only the components for generating 
a swept frequency but also a 5-in. CR tube 


. 


with associated sweep and gate circuits, 
traveling detector, signal amplifier, and a 100 
db linear calibrated attenuator for controlling 
the amount of signal injected in the circuit 
under test. All equipment necessary to check 
the response curve of a circuit s provided 
except a marke! scillator 

The two 707B 10-cb reflex tubes 
oscillators are mounted in wide-band, 
shielded One, 


used as 
tuneable 
cavities designated the fixed 
oscillator, is operated at a fixed frequency, 
and its output s amplitude modulated by 
applying a 100 KC/se« square wave to the 
reflector. The output of the other, 
the swept frequency modulated 
by applying a tuned circuit device which 
inside the field of the _ oscillator 


known as 


oscillator, is 


rotates 


cavity Canoga Corp., 14315 Bessemer St., 
Van Nuys, Calif. 
Signal Generator 

Model 500K r-f signal generator is now 


available in kit form. It covers a range from 
150 KC to over 30 MC on fundamentals and 


over 100 MC on harmonics; 400 cycle internal 
modulation and facilities for external modu 
lation are provided. List, $18.75.—Electronie 
Measurements Corp., 423 Broome St., New 
York 13, N. Y. 


Tube Tester 

Built with dynamic mutual conductance 
circuits, model 600 is a newly-developed, 
lightweight portable tube tester. Scale read- 


ings are directly in micromhos. 
0-3000-6000-15000 


Ranges are 
micromhos. The _ instru- 
ment is mounted in a sturdy case 7% x 11% 
x 16%-in.—-Hickok Electrical Instrument Co., 
10606 Dupont Ave., Cleveland 8, Ohio. 


TELE- TECH * November, 1949 


Wide Band Amplifier 


True amplification without objectionable 
ringing or overshoot is provided by the -hp 
160A wide band amplifier, a new instrument 


with a time of 
and a gain of 20 db As many as 5 
ments can be 


pulse rise 


only 003 usec 
instru 
additional 
gain. This instrument can also be used with 
the -hp- 410A vacuum tube voltmeter and 
will increase voltmeter sensitivity 10 times at 
frequencies up to 200 MC 


scale readings of 


cascaded to supply 


Thus quick mid 
voltages as low as .01 volts 
Because the model 460A 
optimum performance through impedances of 
200 ohms, a 200 ohm coaxial sy 
and cables have 
use with it These accessories 
with fittings, panel 
adapters to 


is facilitated gives 


stem of con 
nectors designed for 
include leads 
plugs and 
connect the instrument into a 
standard 50 ohm type N system; and a spe 
cial adapter for use with the 410A vacuum 
tube voltmeter Hewlett-Packard Co., 395 
Page Mill Road, Palo Alto, Calif. 


been 


jacks, cables, 


Random Noise Generator 


The Mega-Node Sr. is a calibrated random 
noise generator useful in determining the 


neise figure (db above ideal) of receivers or 


amplifiers in the UHF and 
quency ranges The 


microwave tre 
figure may be 


noise 


read directly from the panel meter calibrated 
f 


in linear db Frequency range is from 100 to 
3000 MC and ou-put npedance is 50 ohms 
unbalanced The voltage standing wave ra 
tio at the coaxial output connector has been 


kep very low over the en ire requencey 
FOR Factory Kay 


» Me A. 


range Pric $895 


e 
Electric Co., Pine Brox 


TV Power Supply 


\ portable, lightweight supply cap 
able of providing a_ well-regulated 
DC at loads 


power 
source of 


from 200 to 300 ma has been 


developed for laboratory, broadcast and com- 
munications applications. 
TY-25A, the unit has an 


between 260 and 290 v 


Known as the type 
output 
with 


adjustable 


variations of 


less than 0.5% from minimum to maximum 
load. There is an AC ripple of less than 
9.01% from peak-to-peak. The power re 
quirement is 120 v., 60 cps, 300 watts. Radio 
Corporation of America, RCA Victor Div., 


Camden, N. J. 


Matching Transformers 

E/H tuners are part of an expanded line of 
microwave test equipment which provides 
$0,000 MC band 


we of the 12.400 to 


These matching transformers consist of hybrid 


tee junctions in which movable choke-type 


shorts ars shunt ind series 


placed n the 


arms. By proper adjustment it is possible t« 
reduce to a value less than 1.02 VSWRs as 
high as 20:1 and of arbitrary phas« Poly- 
technic Research & Development Co., Ine., 
202 Tillary St., Brooklyn 1, N. 

‘2 . 

Field Strength Meter 

Model A-460 s i lightweight porta 

television field strength meter which 8 
calibrated from 50 to 30,000 wv An all-chat 


nel selector on the panel las a ilir 

control. Design has self-contained pow sup 
ply 115 Vv 60 cps (65 watts) Approved 
Eleetronic Instrument Corp., 142 Liberty St., 


New York City 


Wide-Band Chain 


\ regulated power supply n é el 202P 


Amplifier 


Ww e-band chain implifier nsures constant 


of +10% Using a traveling-wave tube rcuit 
composed of 2 stages of 6 6AK5 tubcs, this 
amplifier has a transmission characteristic of 
+1 from 100 KC to 200 MC and an im- 
pedance of 20 yhms. Because of ie com- 
bination of a substantially linear phase shift 

rdoa rise time of 003 wsec., the 202P can 
be used in high speed pulse amplification and 
radar, oscillography and nuclear physics. With 
stabilized gain and a maximun indistorted 
output voltage of 4 volts, it is well adapted 


for use as a pre-amplifier fo signal, sweep 
and pulse generators, vacuum tube voltmeters, 
laboratory meast 


Laboratories, 


general 
Spencer-Kennedy 


TV testing, and 


ments 


Dept. TT, 186 Massachusetts Ave., Cambridge 
39, Mass. 
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TV & Communications Components 


TV Lighting Mount 

\ counterbalanced adjustable hanger 
known as the Skyhook (HP Series) has been 
desizued for television studio lighting equip- 


ment, including floods, spots and fluorescents. 
Mode! illustrated extends from 18 in, to 12 
ft. and can accommodate equipment of vari- 
ous weights from 10 ibs. to 60 Ibs Other 
sizes and capacities are available on special 
order. The Skyhook may be suspended from 
pipe grids, electrical rails or structural mem- 
bers.—-Display Lighting Inec., 417 East 61st 
St., New York 21, N. Y. 


Record Compensator 


Correct equalization of the different record- 
ing characteristics used by various record 
manufacturers is provided by the model 132E 


record compensator 3ecause it uses linear 
circuit elements it has no inherent distortion. 
connected to any amplifier which 
has an equalizing pre-amplifier.—Pickering 
Co,. Oceanside, L. IL, N. ° 


16-in. TV Mounting 


The polystyrene base-mounting strap shown 
mounted on the 16-in. TV tube (left) provides 


adequate insulation and geolid vibration free 
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mounting. Another type mount for applica- 
tions where chassis design does not permit use 
of the base and strap unit has overlapping 
ends (right) which provides insulation at the 
meeting point. This ring incorporates a safety 
glass retainer rim. When the safety glass has 
been masked to give the desired picture 
shape, this ring holds and insulates the tube, 
holds the safety glass and eliminates masks 
for picture shape.—American Phenolic Corp., 
1830 South 54th Ave., Chicago 50, Ill. 


Vicrowave Relay System 


New commercial microwave relay equipment 
acilitating a system of high-frequency point- 
to-point radio communications has been de- 


REERRELELESSERRARRESERRRSRES 


veloped for such diverse users as pipe lines, 
gas companies, electric power utilities, truck- 
ing companies, forestry services, and fire and 
police lepartments. Channeling equipment 


makes it possible for each radio circuit to 
carr) t voice conversations simultaneously. 
Channeling equipment is also available to 


break each of those voice bands into as many 
as 16 signaling circuits for telemetering, sig- 
naling, or supervisory control functions. The 
equipment (CWTR-5A) consists of a uni- 
directional system comprising transmitter, re- 
ceiver, and two 4 or 6-ft. parabolic antennas, 
A modulation channel is provided extending 
from 300 cps to 30 KC.—Radio Corporation of 
America, RCA Victor Div., Camden, N. J. 


Mobile Control Head 


A universal control head, for use with 2-way 
lio mobile units, has been developed which 
1 mounted in any position on any type 


of dashboard 


standard 


Supporting plate supplied as 
equipment on the control head 
permits its use on all dashboards, metal or 
plastic For mounting, 25-in. holes are re- 
quired. In the event of transfer of equipment 
to another car Motorola will supply plug 
buttons for the holes, at no charge.—Motorola, 
Inc., 4545 Augusta Blwd., Chicago 51, TM. 


TV Film Splicer 


Designed to splice 35mm and 16mm motion 
picture film, as well as magnetic tape im these 
sizes, the ‘‘Presto-Splicer Professional Model’’ 


makes splices which will hold up under the 
“hot developing process’’ which is used for 
high speed reproduction of TV films. The new 
splicer handles all types of safety film bases, 
ncluding Tri-Acetate stock. It can be used 
for raw stock and short ends and eliminates 
the need for clips or staples, saves many an 
exposed frame and gives perfect frame line 
splices. List, $498 FOR Factory, New York.— 
Prestoseal Manufacturing Corp., 38-01 Queens 
Blivd., Long Islland City, New York 


TV Film Camera 

A new video pre-amplifier is a feature of 
the model 4PC2B2 television film camera, a 
studio component with high intensity, prefo- 


cused, 
which reduce edge flare and eliminate unde- 


independently adjustable edge lights 
sirable reflections. A sweep reversal 
permits use of opaque material through the 
slide projector. The pre-amplifier, which has 
6 low-cost tubes, contains a polarity reversal 
switch for positive and negative film. One 
of the principal advantages of the pre-ampli- 
fier is the simple way in which it is aligned; 
only 3 peaking circuits have to be adjusted. 
All electrolytic capacitors are hermetically 
sealed and are of the “plug-in” type.—Gen- 
eral Electric Co., Transmitter Div., Syracuse, 
N. W. 


switch 


Mobile Radio System 

The Fleetfone is a highly selective 2-way 
mobile communication system for operation 
in the 30-50 Mc frequency range. Selective 
circuits in the receiver effectively discriminate 
against interference from adjacent or alter- 
nate channels. A newly-developed circuit for 
automatic modulation control locks the voice 
input level at a constant amplitude. For 
operation from a 6-v. battery, the Fleetfone 
is available with either 380-or 60-watts out- 
put. There is also a 30-watt model which 
operates from a 12-v. battery. Equipment 
also has provision for either single-frequency 
or two-frequency operation.—Radio Corpora- 
tion of America, RCA Victor Div., Camden, 
N. J. 
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TELEVISION MANUFACTURERS 
Now You Can Meet Built In Antenna Competition Easily 
Inexpensively —Without Sacrifice of Quality 


TEST QUAD-LOOP 


In Your Receiver — In Your Engineering Laboratory 


NO CHARGE OF COURSE 


Before you buy any built 
in antenna, be sure you get 
all these features: 


Prove to your own satisfaction that the remarkable new built in 
electronic Quad-Loop is the one best answer to your in-the-set an- 
tenna problem. Send one or more of your receivers to the Square 
Root Manufacturing Corp. We will custom install the electronic 
in-the-set Quad-Loop and return it for testing in your own engineer- 
ing laboratory. There is no charge of any sort. 


@ Exclusive Phasing Control 
® Selective Directivity Without Mechanical Rotation 
® Substantial Reduction or Elimination of Ghosts and 
Nuisance Interference 
® No cabinet change 
@ Single Control 
® Remarkably High Gain Throughout the Band 
@ Low Cost 


@ Not Just a Tuned Dipole 


Tested by a leading TV manufacturer, the electronic in-the-set Quad- 
Loop outperformed all six competing built-in antennas. Field test 
report in the New York area indicated satisfactory reception up 
to 40 miles from transmitting station. (Based on engineering re- 
port of a top TV receiver manufacturer. ) 


No other built in antenna—regardless of cost—offers all these 
features. But don’t take our word for it. Test the antenna yourself 
in your receiver—in your engineering laboraory. 


Write, Wire or Phone Today. Phone Yonkers 5-1476. 


@ First with Electronic Rotation 
@ Greatest Producer of Built In TV Antennas in the World 


SQUARE ROOT | 


901 Nepperhan Avenue 


¢ November, 1949 


MANUFACTURING CORPORATION 
Yonkers 3, N. Y. 
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New Test & Production 


Components 


econdary Frequency Standard Signal Generator 

output, timing pips at in- A frequency range of 20 cps to 50 MC is 
and and an covered by the gxenerator, an 
lloscope for frequency 2 oscillators to cover 


Rectangular wave 


tervals of 100, 1,000, 10,000 wusec., model 82 signal 


nternal os convenient instrument which uses 


-— 


comparison are provided by the 
frequency standard 
conveniently 
Government 


100D 

This instrument ; . 
standardized against US cite ese 
stan wwe wie: ‘eae The low t continuously 
variable from 20 cps to 200 KC, has a metered 


model 
secondary 
and radio 


oscillator, 


Supersonic 
frequency 


can be 
radio station 


n conjunction with a standard oscillator and 


output from 06.1 wv to 1 v and may be 
a communications receiver Its crystal con , 
oe modulated with the low frequency oscillator 
trolled oscillator and divider circuits offer new 
7 An improved mutual inductance type attenu- 
highs in stability and operational ease. The , 
e ator insures a higher degree of accuracy 
nstrument can provide sine waves at 5 fre 


obtained with the resistor at- 
mutual inductance type attenuator 


Measurements Corp., Boon- 


4 hz may | 

quencies rectangular waves at 4. fre ee ee 
quencies. Accuracy is in the order of 2 parts 
in 1 million Hewlett-Packard Co., 395 Page 


Mill Road, Palo Alto, Calif. 


and 
tenuator or 


of earlier design 


ton, N. J. 


Coil Winding Register 

The Cyclo-Trol Register when 
with a coil winding machine will 
exact number of turns the 


Twin Power Supply 
The model 1210 
versatile power 


Stations on 


synchronized 
indicate the 
machine makes. 


Twin power 
source for 


production 


supply is a 
laboratories, test 


lines and other ap- 


pais ttt 
It can be preset so that the machine may 
be stopped at any point, making possible 
any number of identical coils The instru- 

plications where a_ well-regulated source of ment also handles counting problems with 

power is desired It produces DC power at precise control over any number of revolu 

constant output voltages independent of tions or cycles up to 10,000. with a counting 

variations of the power-line voltage and of rate up to 60 impulses per sec.—Cyclotron 

the currents drawn on the load. <A unique Specialties Co., Moraga, Calif. 

switching arrangement enables one 1210 unit 

to do the job of 2 separate supplies at a price Thickness Gage 

which is not much higher than that of a Designed for use in small production lines 

single unit Output voltages can be adjusted where initial cost must be kept to a mini- 

over wide ranges by 2 control knobs on the mum, the SM-3 beta weight or thickness 

front panel Two de outputs are 0-500 v at 

0-150 ma (300 ma combined). Two ac out mt i: | 

puts deliver 6.3 v at 3 amp each and may é 


be series or 


tronics, 


parallel connected Furst Elec- 
12 South Jefferson St., Chicago 6, Hl. 


Preformed Solder 


Solder 
othe 
available for continuous or 


preformed in 
unusual 


rings, 


shapes 


pellets, washers, 


and and sizes are now 


repetitive soldering 


measuring gage 
strument 
and a source 
tium-90., 


is basically a 
made up of a 
of beta 
The sheet 
is interposed 


detector 


measuring in- 
radiation detector 
radiation from Stron- 
material to be measured 
between the source and the 
and a part of the radiation is 
absorbed by the sheet material in propor- 
tion to its weight per unit area. An out- 
standing advantage of this type of gage is 
the fact that no physical contact is made 
with the material being measured, causing 
no marking of delicate or easily marred sur- 
faces as is the case with mechanical and 
operations. When the same amount of solder o.her contacting gages. For all practical 
and flux is supplied for every unit soldered, purposes the chemical composition of the 
waste is eliminated and rejects are reduced to sheet being measured does not affect the 
a minimum.—Kester Solder Co., 4201 Wright- calibration of the  instrument.—Tracerlab, 
wood Ave., Chicago 39, Ll. Inc., 130 High St., Boston 10, Mass. 
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Insulation Tester 

A new portable 
184C) provides 
insulation and 


(model 
taking 
measure- 


insulation 
complete 
dielectric 


tester 


facilities for 
absorption 


ments on cables, transformers, rotating ma- 


chinery and capacitors. Equipment success- 
fully tested with the new model includes a 
50,000 Kva generator, a 5-mile cable and a 


complete diesel locomotove. A constant voltage 
transformer regulates the voltage within one 
half of 1%, providing constant and reliable 
readings under ali conditions Resistances 
ranging from 0.1 to 50,000 megohms may be 
read directly on a megohmmeter scale at open 
circuit voltages of 0.5, 1, 5, and 10 kv, or may 
be simply calculated in ranges from 0.3 to 
20,000 megohms from readings of a voltmeter 
and microammeter connected to read _ re- 
sistance at any desired test voltage operating 
from zero v. to 10 kv.—Radio Frequency 
Laboratories, Inc., Boonton, N. J. 


Sweep Calibrator 
A new sweep calibrator, 

been developed to provide 

curate time calibration of 


model GL-22A, has 
markers for ac- 
synchronoscopic 


sweeps. Markers at 
100.0 psec. are 
deflection 


intervals of 0.1 1.0, 10.0 
provided and are suitable for 
indicating or beam blanking pres- 
entation, A self-contained trigger generator 
with positive or negative output can be used 
to drive the calibrator and associated equip- 
ment or it may be triggered externally up to 
approximately 100 KC.—-Browning Labora- 
tories, Inc., 748 Main Street, Winchester, Mass. 


Calibrated Pre-Amplifier 


Model PR calibrated 
purpose self-contained 
equally suitable for 


pre-amplifier is an all- 
laboratory instrument, 
portable applications. It 


provides a flat response from 40 cps to 40 KC, 
a dynamic range in excess of 60 db, and a 
calibrated gain control in 5 db steps from 
0 to 50 db gives a calibrated amplification 
into a low output impedance.—Sound Appara- 
tus Co., Stirling, N. J. 
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SYLVANIA LIKE 


COLONIAL SY 


iS NO ACCIDENT! 


eee a 


@ RUTLAND 


@GLENS FALLS 


@ POUGHKEEPSIE 


“WASHINGTON D.C. 


\k 
Y 


BERMUDA 


COLONIAL AIRLINES is now in its 20th year with a 


record of over 250,000,000 passenger miles without 
Colonial’s pilot and 
nagivator are in con- 
stant communication 
with landing tield over 
extensive radio equip- 
ment. 


a single passenger or crew fatality—a result of the 
finest personnel and equipment. 


Colonial uses Sylvania Tubes 
in its communication system. 


There's not much that can be added to those two 
statements. On the one hand you have a wonderful 


miniature 
lines. On the other you have this airline’s entire tubes play prominent 
part in Glide Path Re- 
ceiver that assists pilot 
safety — using Sylvania high quality tubes . . . from in safe landing by in- 


the new miniatures to the famous Lock-Ins. struments alone. 


safety record by one of America’s outstanding air- Sylvania 


communication system —a paramount factor in air 


Yes, like the safety of Colonial Airlines, Sylvania 
quality is no accident. We, too, insist on the best 
equipment —to make the finest small parts that go 


into Sylvania tubes. We, too, select our personnel with 

great care—for workmanship that is unsurpassed. 
If you wish full information on our complete tube 

lines, write Sylvania Electric Products Inc., Depart- 

ment R-1211, Emporium, Pa. 


RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT 
LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 
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ew Parts for Design Engineers 


© 
Resistors 
gulletin 35 Edgeohm gh current resistors 
r now be gz manufactured n 4. shorter 
engths: 6, 9%, 12% and 15%-in. as well as 


Permanent Magnet Material 

G-E Alnico 5 DG, a modification of Alnico 
5 is a newly-developed permanent magnet 
material in which the crystal structure of 


Subminiature Relay 


Windings as high as 8,000 ohms and adjust- 
ment for current operation to pull in as low 
consumption of 75 mw 


as 3 ma, with coil 


length previously produced. The 4 
‘ extend the minimum resistance 
value per unit from 0.35 to 0.05 ohm Con 
uous current capacities range from 21 to 79 
Maximum continuous duty 
approximately 2200 watts for 19- 
n units to 320 watts for 6-in 
Multiple units up to 4 in number can be 
supplied mounted in a single open frame.- 
Ward Leonard Electric Co., Mount Vernon, 
N.. W, 


W sizes 


imps. for all sizes 
itingS are 


resistors. 


° 
Frequency-Stabilizing Coil 
RCA-203R2 consists of a horizontal-block 
ng oscillator coil and a shock-excited fre- 
quency-stabilizing coil which has been de- 


4 


signed for use in television receivers employ- 
ing a 6SN7-GT as a combination horizontal 
blocking-oscillator and synchonizing-control 
tube. The 203R2 is similar to the RCA-203R1 
except for the addition of a synchronizing 
stabilizing coil which greatly improves the 
stability of the horizontal oscillator.—Radio 
Corporation of America, Tube Dept., Har- 
rison, N. J. 


Germanium Crystal Diode 


Excellent high frequency characteristics and 
small size (.290-in. long and .160-in. diameter) 
and features of germanium diode types CK705i, 


706, 707, and 708. They have a high ambient 
temperature rating of 100° C. and resistance 
to change in humid atmospheres. The higher 
temperature rating is obtained by using only 
glass and metal in the basic assembly, thus 
eliminating the necessity of a wax filler. In 
addition to total immersion these units have 
withstood more than 72 hours exposure to 
95% humidity at temperatures 25° C to 70° C. 
—Raytheon Manufacturing Co., Special Tube 
Section, 55 Chapel St., Newton, Mass. 
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aligned in 


the magnet is the direction of 
magnetization. The letters “DG"’ refer to 
directional gain A change in the manufac- 
turing process has made this new structure 
possible As a result, manufacturers who use 
permanent magnets may now use smaller 
magnets to do the same job that larger mag: 
nets did before. It is claimed that Alnico 
5DG will provide manufacturers of radio 
speakers, magnetic separators, motors, in- 
struments, and other industrial products with 
the highest external and residual induction 
of any permanent magnet material known 
today General Electric Co., Pittsfield, Mass, 


Transformer Cores 


Made of newly-developed material, Stack- 
pole Ceremag fluback transformer cores for 
television offer permeability on the order of 


10 to 1 by comparison with previous Stackpole 
types of similar applications. In addition, the 
new cores are much smaller, have higher 
resistance, and operate cooler due to lack of 
eddy current losses.—Stackpole Carbon Co., 
Electronic Components Div., St. Marys, Pa. 


Potentiometers 


A entirely new line of precision linear po- 
tentiometers, Kncwn as model “F” and “G”, 
have been developed after 2 years of labora- 


Me ees a be uae 
HELIPOT CORP 


tory and experimental tests and research. The 
new instruments are single turn potentio- 
meters with continuous rotation. Model G 
(left) is particularly adapted to transmitting 
and aircraft applications. Model F (right) is 
especially designed for various types of com- 
putor systems. Bulletin 105 with complete de- 
scription is available from the manufacturer.— 
Helipot Corp., South Pasadena, Calif. 


minimum are features of the model SM sub- 
miniature relay. The standard model, wound 
for de voltage actuation, draws approximatel) 
0.6 watt, but the coil size will permit a 
maximum dissipation of 1.75 watts at 83° C 
rise. The contacts are pure coined silver rated 
at 25 amps. at 115 v., 60 cycles. The extreme! 
light weight of the moving element assures 
a high degree of shock and vibration re- 
sistance. Model SM is available ag an open 
relay or hermetically sealed in a miniatures 
glass tube envelope with a 7-prong base. Il 
lustration compares sizes of open and sealed 
relays with a peanut.—Potter & Brumfield, 
549 W. Washington St., Chicago, M1. 


Transformer Bushings 

bushings have been de- 
hermetically 
Incor 
gland between 


A new series of 
signed especially for use on 
sealed transformers and 
porating a neoprene 


capacitors. 
rubber 


9 


2 pieces of steatite, these bushings can be 
installed easily by merely tightening a nut 
thus sealing them hermetically against trans 
former and capacitor cases. They will re 
sist oil and pitch, defy high heat, have ex 
tremely high dielectric strength, low powe 
loss and high resistance to physical and 
thermal shock. 25 sizes and designs ars 
available. Mounting hole requirements range 
from .175 in. to 1% in. Special bushings can 
be designed for unusual applications.— 
Heldor Bushing & Terminal Co., Inec., 60 
Park Place, Newark 2, N. J. 


Miniature Connectors 


Miniature lightweight rectangular connec- 
tors are now available in 14, 21. and 34 con- 
tacts. Insulation is molded Melamine for high 


ode tee 


are resistance and mechanical strength. Con- 
tacts for #20 AWG maximum wire size, are 
gold flashed over silver plating for low con- 
tact resistance and ease of soldering. Guide 
pins are provided to facilitate alignment and 
polarization. Breakdown voltage is 5200 v. DC, 
3600 v. AC.—Wincester Electronics Co., Dept. 
TT, 6 East 46th St., New York 17, N. Y. 
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SLA ll AROSE OIE 


RELAYS 


In Automatic Electric’s 


complete line of relays, 


spring and coil combi- 
nations in almost infi- 
nite number. They are 
dependable and proved 
products of an organi- 
zation that has made 
electrical remote con- 
trol its business for 


more than fifty years. 


2 


Automatic Electric 
Stepping Switches are 


designed and built to 


long life. A complete 
. range of Automatic 
| Electric Switches is 
available for all remote 


control applications. 


- 
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there are over forty 
basic types—offering L. 


assure exceptionally _ 


For help in the field of remote control, call in an 
Automatic Electric field engineer. Meanwhile, send 
for helpful literature. Address AUTOMATIC ELEC- 
TRIC SALES CORPORATION, Chicago 7, Ill. In 
Canada: Automatic Electric (Canada) Ltd., Toronto. 


New Class “B”’ Relays 


The newest and most outstanding member 
of Automatic Electric’s relay family is the 
Class ‘‘B’’—even better than the widely 
used, widely copied Class *‘A’”’ Relay. De- 
signed for ordinary relay service—open- 
ing, closing or switching circuits—and 
for extremely high-speed operation. Inde- 
pendently operating twin contacts assure 
perfect contact operation. Contact points 
are dome-shaped to maintain uniformly 
low contact resistance. May be arranged 
in one or two pileups with maximum of 
16 contacts on 13 springs in each pile. 


Hermetic Sealing 
Available To Maintain 
Automatic Electric Quality 


All Automatic Electric Relays can be ob- 
tained in hermetically sealed housings to 
maintain the high quality for which these 
relays are famed. The “‘sealed-in’”’ con- 
trolled atmosphere protects them from 
electrical or mechanical failure resulting 
from varying conditions of temperature, 
dust, humidity, acid, fungus or air pressure 
—and makes them completely tamper- 
proof. 


The New Type 45 Switch 


Here, for example, is a rotary switch that’s 
new and better! Faster... 70 steps a second. 
Greater capacity ...up to 10 (or more) 
25-point bank levels, with single-ended 
wipers available for 50-point operation. 
Simpler ... only one field adjustment. 
Compact rotary and re-set type switches 
are also available with 10-point bank 
levels and speeds of 35 steps a second for 
automatic or remote-control operations. 
And there’s the famous *“*Two-Motion 
Switch”’ that selects one circuit from 
among two hundred in just 2 seconds or 
less. It’s a re-set type switch adaptable to 
either automatic or remote control. 


RELAYS 


AUTOMATIC 


ELECTRIC 
CHICAGO 
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Change in Radio Propagation 
Disturbance Notices 


A new broadcast signal of the Na- 
tional Bureau of Standards radio sta- 


tion WWV has been inaugurated to 
improve one of the technical radio 


broadcast services of the Bureau’s 
Central Radio Propagation Laboratory. 
This signal, a warning of unstable con- 
ditions in the ionosphere, will provide 


additional data on ionospheric dis- 
turbances—information of vital sig- 
nificance to the Armed Services and 


the communications industry in main- 
taining uninterrupted long-distance 
radio communicatiors. 

Heretofore two grades of propaga- 
tion conditions have been recognized 
in the notices given at 19 and 49 min- 
utes past each hour by station WWV, 
which continuously broadcasts stand- 
ard radio frequencies, time announce- 
ments, and the standard musical pitch 
in addition to the radio propagation 
disturbance notices. The letter “N” (in 
International Morse Code) repeated 
several times has signified normal con- 
ditiors, while the letter “W” has con- 
stituted a warning that disturbed con- 
ditions were present or expected with- 
in 12 hours. A third category, indicat- 
ing unstable conditions and denoted 
by the letter “U’’, will now be used 
when the forecasters at the CRPL’s 
warning center expect satisfactory re- 
ception of short wave communication 
or broadcast services employing high- 
power transmitting equipment operat- 
ing on the recommended frequency, 
but poor results on less well equipped 
services. Such conditions often occur 
as major disturbances subside. Al- 
though point-to-point communication 
links are able to resume reliable op- 
eration, mobile services and_ short 
wave broadcasts continue to experi- 
ence difficulty. The propagation dis- 
turbance notices, broadcast in Inter- 
national Morse Code, primarily refer 
to the North Atlantic Radio circuits. 


Raytheon Establishes 
A Research Division 


Raytheon Manufacturing Company, 
Waltham, Massachusetts, has estab- 
lished a research division under Dr. 
Carlo L. Calosi, director of research. 
Dr. Edward L. Bowles is technical con- 
Members of the research division staff 
in charge of its various sections are: 

Mr. S. Rich, servo-sonic department; 
Dr. P. B. Carwile, ultrasonic section; 
Dr. W. Roth, servomechanism section; 
Dr. C. G. Smith, gas tube section; Dr. 
W. M. Gottschalk and Mr. H. G. Ru- 
denberg, microwave and tube section; 
Mr. R. M. Cudmore, services section. 


Radio Inventions Renamed 


The corporate name of Radio Inven- 
tions, Inc. 155 Perry St., New York 14, 
N. Y., John V. L. Hogan’s research and 
development laboratory which special- 
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izes in facsimile, has been changed to 
Hogan Laboratories, Inc. It is felt that 
the change in name is _ particularly 
appropriate at this time because Mr. 
Hogan is now devoting full time to the 
supervision of the engineering and de- 
velopment work of the laboratory and 
because the organization has been 
called upon by the government and 
private industry to undertake projects 
far afield from that implied by the 
former corporate name. 


Elect. Reactance Fellowship 


Establishment of an undergraduate 
fellowship in ceramic dielectrics by 
the Electrical Reactance Corporation 
of Franklinville, N. Y. has been an- 
nounced by Dean John F. McMahon of 
the New York State College of Cera- 
mics at Alfred University. Charles E. 
Krampf, president of the corporation, 
has appointed Door Wagner, chief en- 
gineer, C. Alan Lindquist, ceramic en- 
gineer, and William B. Tanner, per- 
sonnel director, as a committee to 
work with Dean McMahon in directing 
the research. 


WE Commercial Operations 
Assumed by Altec Lansing 


The Western Electric Co. has with- 
drawn from commercial activities in 
microphones, loudspeakers, and disc 
recording equipment and has desig- 
nated the Altec Lansing Corp., a former 
Western Electric subsidiary, to take 


over this phase of the company’s oper- 
ations. Specialized needs of the Bell 
Telephone System, combined with the 
growing requirements of the armed 
forces for development of complex 
electronic equipment were cited as 
reasons for Western Electric’s decision 
to withdraw from the field. 


Audio Society to Present 
Fall Lecture Series 


The Fall Lecture Series of the New 
York Chapter, Audio Engineering So- 
ciety will be held weekly starting No- 
vember 10 in Steinway Hall, 113 West 
57th St., New York, N. Y. For mem- 
bers and applicants, subscription for 
the complete course will be $16.00, 
single lectures $2.00 each. The sub- 
scription will be $24.00 for non-mem- 
bers, single lectures $3.00 each. In- 
quiries and reservations should be di- 
rected to F. Sumner Hall, Course 
Chairman, Audio Engineering Society, 
153 West 33rd St., New York, N. Y. 
The lectures and dates on which they 
will be presented are as follows: 

1— PSYCHOACOUSTICAL ASPECTS OF THE RE- 
CORDING PROBLEM Nov. 10 
ony H. F. Olson, RCA ee Inc. 


. B. Snow, The Kellex 
2- THe RECORDING PROCESS _ me" SURVEY 


C. J. LeBel, Audio Instrument Co. 
1947 Broadway, New York City 
C. R. Sawyer, Western Electric Company, Inc. 
195 Broadway, New York City 
3— DISC RECORDING — EQUIPMENT Nov. 22 
Theodore Lindenberg, Fairchild Recording 
Equipment Corp 
154th St. and th Ave., 


v. 17 


Whitestone, N. Y. 


RADAR INSTALLED AT MARITIME TRAINING STATION 


Features of this CR-101-A 3.2-centimeter radar, installed in a classroom of the U. S. Maritime 
Service Training Station at Sheepshead Bay, N. Y., are pointed out by Radiomarine radar 


technician Dick Scanlan. 
America, a service of RCA. Lt. 


The unit was supplied by the Radiomarine Corporation of 
Comdr. John J. Canavan, USMS, Lt. Milton Snitzer, 


USMS, radar instructors, and J. C. Affleck, advertising manager of Radiomarine look on 
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Norman C. Pickering, Pickering & Co., Inc. 
309 Woods Ave., Oceanside, N. Y 


4- wey RECORDING — THEORY Dec. 1 
. E. Roys, RCA VICTOR Division 
“ia N. J. 


Emory Cook, Cook Laboratories 
139 Gordon Bivd., Floral Park, 
5— DISC RECORDING — TEST PROCEDURES & 
ee i Dec. 8 
Roberts, Dictaphone Corp. 
"420 Lexington Ave., New York City 
Smith, K. R. Smith Co., Ine. 
7 Wall St., New York City 
6 — MAGNETIC RECORDING — EQUIPMENT & 
CIRCUITS Dec. 15 
P. M. Brubaker, Rangertone, Inc. 
73 Winthrop St., Newark, N. J. 
Myron J. Stolaroff, Ampex Electric Corp. 
1650 Broadway, New York City 
7 — MAGNETIC RECORDING — THEORY Dec. 22 
R. E. Zenner, Armour Research Foundation 
Lynn C. Holmes, Stromberg-Carlson Co. 
Rochester. NY. 
8 — MAGNETIC RECORDING — TEST PROCEDURES 
Dec. 29 
Price Fish, Columbia Broadcasting System 
. F. Temmer, American Broadcasting Co. 
9 — FILM RECORDING — EQUIPMENT Jan. 5 
William H. Offenhauser, Cornell University 
Medical College 
1300 York Ave., New York City 
Dr. W. J. Albersheim, Bell Telephone Labora- 
tories 
463 West St.. New York City 
10— FILM RECORDING — _ OPTICAL 
MENTALS 
John A. Maurer, J. A. Maurer, Inc. 
37-01 31st St.. Long Island City, N. Y. 
L. T. Sachtleben, RCA Victor Division 
Camden, N. J 
11 — FILM RECORDING — LIGHT CON’ROLS & 
NOISE REDUCTION SYSTE\’S Jan. 19 
Clyde Keith, Western Electric Co. 
195 Broadway. New York City 
Everett — RCA Victor Division 


FUNDA- 
Jan. 12 


Cam~en. N. J. 
12 — FILM RECORDING — FILM ee 
DEVELOPING & PRINTING 
Dr. Otto aa Eastman Kodak Co. 
Rochest-r. N. 
13 — FILM RECORDING ~ — TEST PROCEDURES Feb. 2 
George Lewin, Signal Corps Photographic 
Center 
E. S$. Seeley Altec Service eee 
161 Sixth Ave . New York Cit 
14— MICROPHONE PLACEMENT 
PHILOSOPHIES & METHODS q 
Raymond P. Griswold, RCA Victor Division 
Camden, N. J. 
Edward J. Content, Acoustical & Radio En- 
cineering Consultant 
15 — THE RECORDING SYSTEM — REQUIREY ENTS 
Feb. 16 
Fairchild Recording 


MONITORING 
Feb. 9 


Wentworth D. Fling, 
Equipment Corn. 
154th St. and 7th Ave., Long Island City, 


N. Y. 
Charles M. Taris, 
Compan 
16 — THE RECORDING SYSTEM — LAYOUT, RE- 
RECORDING. MAINTENANCE Feb. 23 
Ralph A. Schlegel, WOR Recor’ing Studios 
1440 Broadway, New York City 
Edward S. Sorensen, Columbia nite Inc. 
799 Seventh Ave., New York City 


National Broadcasting 


French Government Buys 
Airport Radar System 


A complete airport radar system em- 
ploying Ground-Controlled Approach 
equipment has been purchased by the 
French Government from the Interna- 
tional Division of the Radio Corpora- 
tion of America. The system will be 
installed at Orly, municipal airport for 
Paris, and operated by the Civil Avia- 
tion Division of the Public Works De- 
partment. Its facilities will provide 
for surveillance of approaching planes 
and for precision beam landing in ad- 
verse weather. 


Annual Report of NBS 


An interesting, readable summary of 
investigations in the physical sciences 
carried or at the National Bureau of 
Standards during the fiscal year 1948 
is contained in a 272-page illustrated 
booklet just published by the Bureau 
and now available from the U. S. Gov- 
ernment Printing Office. 

Scientific activities at the Bureau 
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during the year were conducted by 13 
divisions concerned with electronics, 
applied mathematics, atomic and mo- 
lecular physics, radio propagation, 
electricity and optics, metrology, 
heat and power, chemistry, mechanics, 
organic and fibrous materials, metal- 
lurgy, mineral products, and building 
technology. The report, 25 cents a 
copy, is available from the Superin- 
tendernt of Documents, U. S. Govern- 
ment Printing Office, Washington 25, 
LE 


Titanium Production 
Increased by Du Pont 


Increasing production of the newly 
developed metal, titanium, has been 
disclosed by the Du Pont Company, 
Wilmington 98, Del. The first small- 
scale commercial production of the 
metal was announced by the company 
a year ago when plant capacity was 
100 pounds a day. 

First ingots weighed 10 lbs. and later 
a method was developed to turn them 
out at a weight of 100 lbs. Now the 
plant has succeeded in making 400-lb. 
ingots and is prepared to make them 
regularly. Titanium metal is silver- 
white, light and strong. Its corrosion 
resistance is excellent. It is compara- 
ble to stainless steel in strength but 
weighs only a little more than half as 
much. It is less than twice as heavy 
as aluminum, but several times as 
strong. 


TV Antenna for WXEL 


Station WXEL, Cleveland, Ohio’s 
third television station, will soon erect 
atop a 438-ft. tower a 6-bay high band 
antenna made at the General Electric 
plant in Syracuse, N. Y. Finishing 
touches on the _ station’s $4,000,000 
studio-transmitter building are now 
being made and station officials have 
informed G. E. that the first test pat- 
tern will be sent out some time in No- 
vember. 


Coming Events 


October 31-November 2— URSI and 
IRE Fall Meeting, National Academy 
of Sciences, 2101 Constitution Ave., 
N. W. and Auditorium of new State 
Dept. Bldg., 21st and Virginia Ave., 
Washington, D. C. 

October 31-November 2 — 1949 Radio 
Fall Meeting (formerly Rochester 
Fall Meeting). Sponsored by Engi- 
neering Dept., RMA; Hotel Syra- 
cuse, N. Y. 

November 14-18 — National Electrical 
Manufacturers Assoc., 23rd Annual 
Meeting, Haddon Hall Hotel, Atlantic 
City, N. J. 

December 9-10— Southwestern IRE 
Conference, Sponsored by Dallas- 
Fort Worth Section, Baker Hotel, 
Dallas, Tex. 


January 23-27 — American Standards 
Assoc., Five Day Seminar on Prin- 
ciples and Technics of Organizing 
Company Standardization Work, 
Room 501-A, Engineering Societies 
Bldg., 29 West 39th St., New York 
City. 

January 11-13—Society of Plastics En- 
gineers, Annual Conference, Hotel 
Carter, Cleveland, Ohio. 


SMPE 1949 Medal Awarded 
to Dr. Harvey Fletcher 


Dr. Harvey Fletcher, whose research 
and development in the science of 
sound and sound reproduction have 
made him a world-renowned figure, 
was awarded the 1949 Progress Medal 
of the Society of Motion Picture Engi- 
neers at the Society’s 66th semi-annual 
banquet, October 12th, at the Holly- 
wood Roosevelt Hotel, Hollywood, 
Calif. 

In the presentation of the Medal, 
which was made by Earl I. Sponable, 
president of the SMPE, Dr. Fletcher, 
who retired this month as director of 
physical research of the Bell Tele- 
phone Laboratories, was cited for his 
outstanding achievements in motion 
picture technology leading to the ad- 
vance of the motion picture art and 
industry. 

Special honors were also accorded 
Dr. Edward G. Kellogg, RCA Victor 
Division, Radio Corp. of America, now 
retired, who was elected an Honorary 
Member of the society for his con- 
tributions to motion picture sound en- 
gineering. Dr. Kellogg joins the so- 
ciety’s hall of fame whose living mem- 
bers include Lee de Forest, inventor 
of the vacuum tube, and A. S. Howell, 
who developed the Bell and Howell 
motion picture camera. 

In thirty years of teaching, research 
and development work, Dr. Fletcher 
has contributed importantly toward an 
understanding of the fundamental na- 
ture of speech and hearing. The results 
of his research appear in improved 
telephone service, and led to new 
microphones which subsequently made 
possible such developments as electric 
recording, sound motion pictures, and 
high fidelity loudspeakers. 


H. V. Carlson Joins CEC 


Howard V. Carlson, identified with 
the sale of portable radio equipment 
and the author of several articles on 
the subject, has joined the Communi- 
cation Equipment and Engineering 
Co., Chicago 44, Illinois. This com- 
pany has placed an improved portable 
radiotelephone on the market which 
has been designed specifically for rail- 
road use, and for the other emergency 
radio services having a need for light 
weight 2-way radio facilities. 


Audio Society Lectures 
for West Coast Section 


A series of special lectures on elec- 
tronic sound and acoustics will be pre- 
sented as a fall educational program 
by the San Francisco Section of the 
Audio Engineering Society. The ses- 
sions will be held at Redding School, 
Pine and Larkin Streets in San Fran- 
cisco at 8:00 P. M. on the dates shown 
below. 


Nov. 7 Amplifier Design, W. R. Ayres, RCA. 

Nov. 21 Attenuators & Mixers, J. P. Smith, Jr., 
Daven Co. 

Nov. 28 Equalizers & Wave Filters, P. W. Rounds, 
Bell Labs. 

Dec. 5 Amplifier & System Measurements, Ivan 
G. Easton, General Radio. 

Dec. 12 System Layout Philosophy and Methods, 


D. H. Castle, NBC, J. D. Colvin, ABC. 

Individual lectures will be $2 for 
members and $3 for non-members. 
Advance reservations should be ad- 
dressed to Walter T. Selsted, 363 Oak- 
view, San Carlos, Calif. 
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the Greatest Name 
in Solder! 


HERE is a reason for Kester's As a measure of this ability, 
tremendous success in the in- Kester produces over 100,000 dif- 
dustrial field. A staff of highly- ferent types and sizes of flux-core 
trained technical engineers and solders. 
a half-century of Kester ‘know Contact Kester’s Technical De- 
how” are teamed to bring you partment on your soldering prob- 
the finest flux-core solders made. lems. There is no obligation. 


WRITE FOR THE NEW, FREE MANUAL—“SOLDER AND SOLDERING TECHNIQUE” 


A complete analysis of the appili- 
cation and properties of soft solder = 
alloys and soldering fluxes. 


KESTER SOLDER COMPANY 


4218 Wrightwood Avenue, Chicago 39, Illinois KESTE R 
FACTORIES ALSO AT NEWARK, NEW JERSEY « BRANTFORD, CANADA SOLDER 
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William B. Bergen, director of the 
special weapons department of the 
Glenn L. Martin Company’s engineer- 
ing division, has been named chief 
engineer, in complete charge of the 
company’s engineering activities at 
Baltimore, Md. 


Dr. E. M. Honan, formerly engineer- 
ing manager of the Electrical Research 
Products Div. of Western Electric, has 
joined the Altec Companies, Holly- 
wood, Calif. 


Dr. Martin M. 
Freundlich, promi- 
nent for many years 
in vacuum tube re- 
search, has joined 
Airborne Instru- 
ments Laboratory, 
Mineola, N. Y. He 
heads the newly- 
established tube lab- 
oratory in the Ap- 
plied Physics Sec- 
tion, directed by 
Rodney F. Simons 


Louis L. Pacent, Jr. has been ap- 
pointed manager of the industrial en- 
gineering department of the Emerson 
Radio & Phonograph Corp., 111 Eighth 
Ave., New York 11, N. Y. He was re- 
cently connected with Radio Speakers, 
Inc., of Chicago, a former Emerson 
subsidiary. 


Edward Daskam, Jr., has been named 
radio engineer of the General Tele- 
phone System, 80 Broad St., New York 
4, N. Y. He succeeds E. H. B. Bartelink, 
who has resigned to join General Pre- 
cision Laboratories, Inc., Pleasantville, 
es 


Percy L. Spencer, manager of Ray- 
theon Power Tube Div., Waltham, 
Mass., has been given the Navy’s Dis- 
tinguished Public Service Award for 
his work during the war in microwave 
magnetron development. 


W. Oliver Summerlin has been elect- 
ed vice president in charge of engi- 
neering of the Audio & Video Products 
Corp., 1650 Broadway, New York 19, 
N. Y. He was formerly chief recording 
engineer for Capitol Records, New 
York and joined Audio-Video in Feb- 
ruary, 1949 as chief engineer. 


Dr. Alfred E. Rosenthal, physicist 
and inventor, has been appointed di- 
rector of physics of Freed Radio Corp., 
200 Hudson St.. New York 13, N. Y., 
manufacturer of Freed-Eisemann Tele- 
vision Consoles. 


Maurice Apstein has been appointed 
to the staff of the National Bureau of 
Standards, where he will do research 
in the ordnance mechanics laboratory 
of the Electronics Div. 


Archibald G. Bush, former executive 
vice president and director of market- 
ing and distribution of the Minnesota 
Mining & Manufacturing Co., St. Paul 
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6, Minn., has become chairman of the 
executive committee. Richard P. Carl- 
ton, former executive vice president in 
charge of research, engineering and 
manufacturing, has been named presi- 
dent, succeeding W. L. McKnight who 
has been elevated to the newly created 
post of chairman of the board. 


Magnetic Tape Duplication 
(Continued from page 30) 


clutch take-up reels below. The 
speed is 10 in./sec. and the ideal- 
izing magnet near the lower drive 
wheel is excited by 600 cycle ac. 
The peak idealizing field in the path 
of the tape is about 300 oersteds and 
drops off slowly enough so that no 
600 cps magnetization can be de- 
tected in the tapes. 

Elaborations on this design to 
make many simultaneous duplicates 
will immediately suggest themselves 
to the reader. By means of a num- 
ber of supply and take-up reels, 
driving wheels, and idealizing fields 
the device can be expanded to pro- 
duce any number of duplicates. 
There are also other promising de- 
signs in which the master tape is 
wound on a drum rather than being 
driven between reels. 

A portable machine similar to 
that of Fig. 3 is shown in Fig. 4. 
The tape speed here is about twice 
that of the experimental model, 
the ac frequency is about 2000 cps, 
and the field is directed transversely 
with respect to the tapes. The smail 
case at left is an oscillator supply- 
ing the idealizing magnet, while 
the case on the right contains only 
the tape driving mechanism. This 
machine makes only one copy at a 
time and is intended to demonstrate 
the principles of the process rather 
than to produce duplicates eco- 
nomically. 

While this process seems most 
useful for large scale production of 
tape recordings, its application is 
not limited to tape as a medium. 
Recordings on discs, drums, sheets, 
and the like can also be dup-icated 
in this manner. It does not seem 
applicable to the duplication of 
wire magnetic recordings but it is, 
of course, not limited to reproduc- 
ing recorded sound but may be used 
to duplicate pulse recordings or 
magnetic recordings of the types 
encountered in sorting machines, 
electronic computers, etc. Some use 
may be made of the process for 
small scale reproduction, such as: 
“carbon” copies of magnetically re- 
corded letters, conferences, and 
miscellaneous program material, 
but the major use visualized is in 
the large scale production of pre- 
recorded music reels. 
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WARD LEONARD 


PLUS...Ceramic Materials and Cores—of high density, 
low porosity and high dielectric, with correct thermal 
co-efficient of expansion—developed and produced by 
Ward Leonard! 

PLUS ...Exclusive WL Vitreous Enamel—tough, craze- 
less, moisture-proof, and acid-proof! 

PLUS ... Specially Drawn Resistance Wire—and Uniform 
High Precision Winding! 

PLUS ... Consistent Accuracy and Stability--even under 
extremes of temperature, humidity, corrosive atmos- 
pheres, shock, vibration, altitude! 

PLUS ...All Connections Silver-Soldered—with special 
silver solder developed in the WL laboratories! 

PLUS... Terminals of special alloy, designed to provide 
the strongest anchorage! 

PLUS. ...Careful adherence to resistance tolerance! 

PLUS... Direct, Complete Control over physical, chem- 
ical and electrical qualities—to assure properly matched 
component characteristics and constant uniformity! 

PLUS... Wide Range of Stock Types—as well as Vast 
Variety of Special Units! 

PLUS ...Proved Over Half a Century of Resistor Ex- 

perience in all types of applications! 


Electronic Distributor Division 


WARD LEONARD ELECTRIC CO. 
53-T West Jackson Bivd., Chicago 4, U.S.A. 


SEND FOR 
STOCK-UNIT 


CATALOG D-130 
Gives helpful data 
on Resistors and Rhe- 
ostats available from 


rock ia?) RESISTORS « RHEOSTATS « RELAYS 


WHERE BASIC DESIGNS ARE RESULT ENGINEERED FOR You 
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GC CERAMIC CARTRIDGE 


FIRST MAJOR engineering stride in phonograph pickup cartridges em- 
—- ceramic elements since Astatic pioneered in this type unit last 
ear. The GC is the first cartridge of its kind with replaceable needle. 
akes the special new Astatic “Type G’ needle—with either one or 
three-mil tip radius, precious metal or sapphire—which slips from its 
rubber chuck with a quarter turn sideways. Resistance of the ceramic 
element to high temperatures and humidity is not the only additional 
advantage of this new development. Output has been increased over 
that of any ceramic cartridge available. Its light weight and low 
minimum needle pressure make it ideal for a great variety of modern 
applications. 


gCQ CRYSTAL CARTRIDGE 


AN ENTIRELY new Astatic design, featuring miniature size and five- 
gram weight. Model CQ-] fits standard 1/2” mounting and RCA 45 RPM 
record changers. Model CQ-1] fits RMA No. 2 Specifications for top 
mounting .453” mounting centers. Needle pressure five grams. Output 
0.7 volts at 1,000 c.p.s. Employs one-mil tip radius, Q-33 needle. 
aluminum housing. 


LQD DOUBLE-NEEDLE CRYSTAL CARTRIDGE 


THE LQD CARTRIDGE—for 45, 33-1/3 and 78 RPM Records—quickly 
became the first choice of many of the nation’s largest users, on 
the basis of comparative listening tests, and is, today, the PROVED 
TOP PERFORMER for turnover type pickups. Outstanding for ex- 
cellence of frequency response, particularly at low frequencies. A 
gentle pry with penknife removes ONE ‘’Q"’ needle for replacement... 
without disturbing the other needle, without removing cartridge from 
tone arm. Gentle pressure snaps new needle into place. Stamped 
aluminum housing. Model LQD-1J, illustrated, has needle guards and 
front bracket for turnover knob. 
LQD-] not equipped with nee- 
dle guard or front bracket. 


f Astatic Cryste!l Devices manufactured 
under Brush Development Co. patents 


SMALL SIZE 


Dual Value 


CERAMIC CAPACITORS 


5000 
00 
cane R. M. C. 
1000 
mmf D i & CAP S 


196 PAGES— Save as Much 

Everything in as $28.00 per M 
Radio and if You Use Duals 
Electronics °—— 


Low Leakage 


GET RADIO'S 
LEADING BUYING GUIDE 


2 oe i Actual Size 
Service Technicians and Engineers: AL- 7/16" — L Self 
LIED’s 1950 Buying Guide brings you all Aen Ow 9e 
> 2 e ; € 1- 5 
= new releases and money-saving va Pay 2 Inductance 


from the world’s largest stocks of 
test instruments, amplifiers, P.A. sys- 
tems and equipment, tubes, parts, tools, 
books and accessories—ready for instant 
expert shipment. Send today for your 
FREE new 196-page ALLIED Catalog. 


Used by Leading TV Makers 


If you use a number of capacitors having the same 
value, DISCAP Dual Type Miniatures will save 
you money. Being of small size they are easier 
to work with and save space in tight places. All 


pm --—, | DISCAPS are rated at 600 V.D.C. working volt- 

1 ALLIED RADIG CORP., DEPT. 18-L-9 : age ” ee test — 3500 to 5000 a 
breakdown. ey ate impervious to moisture, have 

; 833 W. Jackson Bivd., Chicage 7, Ill. a low temperature co-efficient and good power 

, ( Send FREE New ALLIED Catalog. factor. Single section 1000 mmf and 1500 mmf 

1 DISCAPS measure only %" in diameter; 5000 

IN mmf only 7/16” and 10,000 mmf 9/16”. 

i BMC cccccccccccccceccccccasesecceceseseces 1 

1 . SEND FOR DETAILS AND TEST SAMPLES 

0 ADATESS. ccccccvvcccccccccccccccesccccveccees \ Mewufectuved by 

ALLIED RADIO Radio Materials Corporation 

1708 BELMONT AVE. CHICAGO 13, ILL. 

58 


OT EAE 


Reference Data 
For Radio Engineers 


Publication Department, Federal Telephone @ 
adio Corp., 67 Broad St., New York 4, 
N. Y. 3rd edition, 640 Pages. Price $3.75 
per copy or $3.00 per copy in lots of 12 or 
more. 

In the preparation of this third edi- 
tion, the material of the previous edi- 
tion has been completely revised, and 
new material added where experience 
has shown a need. 

For example the material on “Fre- 
quency data” has been completely re- 
vised in accordance with the decisions 
made at the 1947 Atlantic City confer- 
ence and a section of the characteris- 
tics of station WWV transmissions has 
been added. A table of the principal 
atomic constants has also been added 
and the dielectric constant and dissi- 
pation factor of approximately 130 of 
the more useful insulating materials 
have been listed for six frequency 
ranges. Data on components (resistors 
ard capacitors) has been expanded, 
and a table of transformer-lead color 
codes has been included. A section on 
the use of operational calculus and the 
LaPlace transform in the solution of 
transient problems is_ presented. 

The material on selective circuits 
has been greatly expanded, and now 
includes design formulas for double-, 
triple-, and stagger-tuned circuits. A 
completely new chapter on filter net- 
works has been compiled, and includes 
impedance and phase-shift curves and 
design equations for low- and high- 


pass, and band-pass and _ band-stop 
networks. 
Twenty-four of the more widely 


used impedance bridge variations and 
their use in measurements are dis- 
cussed. Descriptions of grid-controlled 
gaseous rectifiers as used in high- 
power, high-voltage supplies are given, 
together with design information for 
all types of filter circuits for power 
supplies. The design of iron-core trans- 
formers and inductors is given ade- 
quate treatment with charts, tables, 
and design equations for power, audio- 
frequency, and _ carrier - frequency 
transformers. 

The third edition also presents new 
data or the latest high frequency types 
of electron tubes, including traveling 
wave, magnetron and klystron types; 
information on non-sinusoidal genera- 
tors, capacitive-differentiation ard in- 
tegration amplifiers; pulse time divi- 
sion multiplex modulation; radio noise 
and interference, and electroacoustics. 


Acoustic Measurements 


By Leo L. Beranek, Published (1949) by John 
Wiley @ Sons, Inc., 440—4th Ave., N. Y. 16, 
N. Y. 914 Pages with over 500 illustrations. 
Price $7.00. 

This book discusses the basic facts 
underlying nearly every type of acous- 
tic measuring apparatus. Here at last 
it seems we have a general reference 
available in the field of acoustics that 
presents in one place in a simple but 
complete form, the answers to the 
problems of the audio engineer. While, 
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according to the author’s statement, 
it is intended primarily for graduate 
students we believe that it is well 
suited as a general handbook for all 
workers in these fields. 

The field of measurements is so 
broad that many of the other engi- 
neering problems arising are handled 
as well. Along with concise descrip- 
tions of the measuring technics that 
have been devised in acoustic research 
and audio applications, we find inter- 
esting background description, the 
terminology and definitions, and many 
bibliographical references cited. Even 
non-engineering tecinicians should 
find this book a handy source of in- 
formation, since it covers all of the 
equipment and accessories in the field. 


Improved Radio Systems 
(Continued from page 33) 


arating the two frequencies. The 
outputs are then applied inversely 
in the crosspointer circuit to pro- 
duce the standard indications. ' 
the new system a 10 KC subcarrier 
is modu’ated by a 30 cps reference 
signal. This modulation is compared 
with the 30 cps modulation of the 
carrier. The two signals after rec- 
tification are fed into a wattmeter 
circuit, or differential rectifier, 
which drives the cross-pointer in- 
dicator. This circuit is also useful 
for combined use with the omni- 
range receiver: For example, if a 
zero to 360° phase shifter calibrated 
in terms of azimuth, be inserted in 
one of the 30 cycle channels the 
receiver can be used as an omni- 
range receiver. 

The VHF omniranges have been 
in use for some time and eventually 
all the ranges will be converted to 
this system. The VORs (VHF omni- 
range) have already been described 
in many papers; however, the ex- 
perimental LOR (low frequency) 
has not been widely publicized. In 
operation it is very similar, and 
from the operator’s point of view, 
the same. The LOR operates with a 
carrier frequency of 194 KC modu- 
lated with 30 cps and a sub-carrier 
of 210 cps at 30 cps with a devia- 
tion ratio of one. This experimental] 
setup is installed at Nantucket and 
early tests with the Coastguard in- 
dicate a high order of accuracy. 

In conclusion a tabulation of the 
radio equipment used and pro- 
jected for modern aviation installa- 
tions is given in a form which ties 
the uses of the various pieces of 
equipment together. Equipment in 
the black rectangles has either been 
developed, or is in the process of 
final construction. The remainder is 
still in the preliminary design 
stages. The scope for ingenuity and 
inventiveness in design is still very 
wide. 
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How much valuable time 
do you lose in research ? 


NOW ...a complete bibliographical 


listing of electronic research 
from 1925 to the present ! 


The Electronics Research Publishing Co., makes a vital contribution 
to the continued development in electronics, optics, physics and 
allied fields with the new, greatly enlarged MASTER INDEXES 
which bring this vital information up to date. 


THE ELECTRONIC ENGINEERING MASTER INDEX 


(Combined 1947-1948 edition now on press) 


Over 13,000 listings of articles published in 234 international scientific magazines, 
journals and proceedings. 399 different subject headings. All the finest engineering 
text books published are listed in a special reference section. 


SPECIAL FEATURE—Listings of declassified documents available from U.S., Cana- 
dian and British Governments. 


EXTRA FEATURE—Listings of 5,500 patent references giving number, title and 
claims of electronic patents granted in the U. S. during the years of 1947-1948. 


CROSS REFERENCED CUMULATIVE SUBJECT INDEX 
of ALL PREVIOUSLY PUBLISHED ELECTRONIC 
MASTER INDEX SUBJECTS APPEAR IN 1947-1948 ISSUE 


The 1949 MASTER INDEX will be ready in March 1950. It will 
contain the cumulative subject index of all previously published 
MASTER INDEX editions. 


Another vital contribution to electronics 


THE ELECTRONIC ENGINEERING PATENT INDEX 


All electronic and related patents granted by the U. S. Patent Office since 1946 
in three volumes. 1946 volume includes over 2,000 patents with circuit designs, com- 
ponents, manufacturing methods, etc. 1947-1948 cambined issue covers 5,500 elec- 
tronic patents. The 1949 issue covers approximately 3,000 electronic patents. 


Books are heavy cloth bound 7'/2 x 10'/2 inches. 


The time saved in finding even one valuable reference often more 
than pays for the complete series of the Electronic Engineering 
Master Index. These books belong in the library of every electronic 
engineer, educational institution, research laboratory, patent at- 
torney, government agency and industrial engineering department. 
Editions are limited, so please order your copies today. 


Mr. John F. Rider, President T-Tll 
Electronics Research Publishin~ Co., Inc. 

480 Canal Street, New York 13, N. Y. - ; 
Please send me the volumes checked. | understand they can be returned in ten days if | 
am not <atisfied and ~et a full refund. (Charges shown are postpaid). 


THE ELECTRONIC ENGINEERING MASTER INDEX 


~| 1935-1945 ($10.00) [) 1925-1945 ($17.50) Z 
[}) 1946 ($14.50) l) 1947—1948 ($19.50) *1949 ($17.50) 
THE ELECTRONIC ENGINEERING PATENT INDEX = 

[] 1946 ($14.50) fl) t1947-—1948 ($19.50) *1949 ($14.50) 
* Available March 1950. t Available Jan. 15th, 1920. 
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MEASURING 


PHASE 


ANGLES 


(Continued from page 40) 


rent and diode current should be 
high. Poor regulation in this delay 
bias supply will cause rounded tops 
and bottoms to the clipped wave 
due to changes in clipping level 
during conduction periods. 

An interesting cathode coupled 
limited is shown in Fig. 8. When 
the grid of tube V, becomes highly 
positive the cathode voltage in- 
creases and cuts off the plate cur- 
rent of tube V. raising the voltage 
at the plate of V. to the supply 
level. When V: grid becomes nega- 
tive, V, plate current is cut off but 
V. plate current is increased which 
drops the voltage at the plate of 
V. to about 70% of the supply 
level. An excellent square wave of 
good symmetry can be ob‘ained by 
such a limiter. 


Triggering Circuits 


There are several types of prac- 
tical metering circuits and the 
choice of any one depends upon the 
result desired. The square waves 
can be either differentiated into 


sharp pulses to operate a triggering 


=” Plastic Clamp 1 


TOPS tor TV I": 


Perfect Control of LEAD-IN TAPES 


Only ONE Nail or Screw 
Perfect Insulation 
Weatherproof 
Tough-Pliable-Permanent 
for the life of the building. 


Makers of famous C.P.C. 742 


Plastic Clamp in 21 Sizes 


COMMERCIAL PLASTICS (0. 


MERCHANDISE MART e CHICAGO 54 
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circuit or they can be used directly 
in a summing amplifier circuit. A 
satisfactory trigger circuit is the 
conventional Eccles-Jordan. By fir- 
ing the tubes alternately with the 
signal pulses, the average plate 
current through either tube will be 
directly proportional to the phase 
angle between the two triggering 
pulses. Phase angle readings from 
0 to 360 degrees result from this 
type of circuit. This circuit becomes 
jittery near 0 degrees since the 
tubes are confused as to which 
should fire first. If the pulses are 
very sharp and have an amplitude 
ratio of approximately two to one, 
this jitter can be reduced to as 
little as 1 degree. If a phase invert- 
ing stage is introduced into one 
channel of the wave forming cir- 
cuits, a zero centered meter be- 
tween the plates of the Eccles-Jor- 
dan tubes will provide a phase angle 
meter as well as a lead-lag indi- 
cator. The meter reads 180 degrees 
of phase angle on either side of 
center and the direction of reading 
from zero reverses if the signal in- 
put terminals are reversed. Lead- 


duction work. 


Write for 
Circular 499 


ah. ERp 2 


“Less coll 


Now you can punch holes of various shapes as 
large as 4” diameter in 16 gauge steel—also blank, 
draw, emboss, form,- 
Punch. It is ideal for both experimental and pro- 


The precision ground triangular ram of this double 
purpose press prevents punch head from turning, 
assuring perfect alignment at all times. 

A Turret Stripper of exclusive DI-ACRO design 
automatically strips material from 
shapes. Roller Bearing cam action 
pressure with minimum effort. 
assure exact location of holes. 


| Sead for‘DIE-LESS DUPLICATING” Gazaleg 


Gives the full story of the DI-ACRO Punch, and also 
DI-ACRO Benders, Brakes, Shears, Rod Parters, Notchers, 
as well as the new DI-ACRO Vari-O-Speed Powershear and 


“aFATRD. dra-Power Bender. 


lag indicators and summing ampli- 
fier metering circuits are often in- 
corporated in the same instrument 
to increase its utility. 


(Part two of this article will ap- 
pear in the December issue.) 


Vestigial Sideband 
(Continued from page 45) 


filter is now permanently tuned for 
operation on the desired channel. 

The insertion loss of the filter is 
determined by subtracting (in db) 
the detector output — when the sig- 
nal is passed through the filter — 
from the output obtained when 
signal is applied directly to the de- 
tector. Fig. 13 is the measured 
characteristic curve of the VSB 
filter, described in this article, for 
a typical TV channel. (Also shown 
is the desired VSB curve.) As seen 
in this figure, the response is flat 
to within 2 db minus .75 MC to 
plus 4 MC of the carrier frequency, 
while a drop of better than 20 db is 
achieved between minus .75 MC and 
minus 1.25 MC. The attenuation of 
the filter exceeds 20 db for all fre- 
quencies lower than 1.25 MC below 
the visual carrier. 

Comparing the measured curve 
with the theoretical mismatch val- 


Available in 
two sizes 
6” and 12“ 


all with the new DI-ACRO 


unches of all 
evelops 4-ton 
Adjustable gauges 


DI-ACRO is pronounced "DIE-ACK-RO" 


ONEIL-IRWIN mec. co. 


348 EIGHTH AVENUE «+ LAKE CITY,MINN, == 
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ues given in Table I and Fig. 8, 
it is seen that the expected results 


were essentially obtained. The slight | 
discrepancies between the two | 


could be due to I’R losses in the 
filter, and mismatch between sec- 
tions within the filter since it is 
impossible to attain the exact cal- 
culated values. 

These results — which meet both 
FCC and RMA requirements—were 
achieved with a unit that is con- 
siderably simpler, both mechani- 
cally and electrically, than previ- 
ous designs providing the same 
service. 


Color TV Glossary 
(Continued from page 27) 
lens through which the rays pass. 


Sampling Pulse Generator 


A circuit, controlled by horizon- 
tal syne pulses, which in turn pro- 


duces the timed pulses needed to | 


actuate the electronic commutator. 
Sequential Systems 


A system in which the colors are 
transmitted one after the other and 
which depends on eye retention and 
picture tube storage to combine 
them. Is used for line, dot, and field 
sequential operation in which the 
respective elements are produced 
sequentially. 


Simultaneous Transmission 


A system in which the primary 
colors are transmitted at the same 
instant and are superimposed one 
over the other at the receiver. 


Subtractive Color 


A system which subtracts two 


colors from white light and leaves | 


the required color. 


Time Multiplex 


Successive transmission of pulse | 
samples of each of several signals. | 


New Short 16-in. Picture 
Tube For TV Sets 


A new 16-inch metal television pic- 
ture tube, five and a half inches shorter 
than present kinescopes for 16-inch 
televisien sets, has been developed by 
the Tube Department of the Radio 
Corporation of America. 

The new picture tube, designated 
the RCA-16GP4, will be supplied in 
very limited quantities to makers of 
television receivers in December. Ap- 
preciable quantities will be available 
early next year, company Officials re- 
vealed. 


The new television receiver tube has 


a funnel-shaped metal cone, with a 


glass face plate sealed to the large end | 


and a tubular glass neck containing 
the electron gun fused to the smaller 
end. 
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Ke NnYO Na Fits Your 
Se Production To A ‘“¥”’ 


Kenvo n “T’s’’— high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON “K” has been a sign of skill- 


ful engineering, progressive design and sound 
construction. 


Now — reduce inventory problems, improve 
deliveries, maintain your quality — specify 
KENYON “T’s,” the finest transformer line for 
all high quality equipment applications. 


New Catalog Edition! Write Today! 


K ENVON new modified edition tells the com- 
plete story about specific ratings on all transform- 
ers. Our standard line saves you time and expense. 
Send for your copy of our 
latest catalog edition now! 


a” \ 
KENYO TRANSFORMER CO.., Inc. 
840 BARRY STREET -NEW YORK 59, N. Y. 


| | The Shape and 
By <«< hg Size YOU need! 


yPARAMOU NT 
wouno PAPER TUBES 


re, 


All Sizes in 
Square and Rectangular Tubes 


Leading manufacturers rely on the quality 
and exactness of PARAMOUNT paper 
tubes for coil forms and other uses. Here 
you have the advantage of long, specialized 
experience in producing the exact shapes 
and sizes for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination. 
Wound on automatic machines. Toler- 
ances plus or minus .002". Made to your 
specifications or engineered for YOU. 


ee Se EE ORS CS RT ERE EE 


| ri PARAMOUNT PAPER TUBE CORP. > 
‘ 617 LAFAYETTE ST., FORT WAYNE 2, IND. j 
| 7 Manufacturers of Paper Tubing for the Electrical Industry A 


BROADCASTERS 10 CONTINUE INTERCITY TV RELAYS 


The nation’s television broad- 
casters will be able to continue op- 
era‘ing their own intercity televi- 
sion relay systems in the foresee- 
able future—until the Federal 
Communications Commission makes 
a specific finding that common car- 
rier facilities are adequate in the 
area concerned and terminates their 
special licenses—under an FCC pro- 
posed decision in the long-standing 
“interconnection” case. 

If the philosophy of the FCC pro- 
posal is carried out in a final de- 
cision, doubtless the nation’s tele- 
casters who operate their own 
intercity relay facilities will be able 
to continue them for long periods. 
The Commission workload is not 
expected to abate in the next few 
years, and specific findings that 
common carrier facilities are ade- 
quate in given areas would be slow 
in coming. The proposal is regarded 
by telecasters as infinitely better 


than the plan indicated previously 
—that telecasters would be given a 
specific period of time to amortize 
relay links. 


their intercity 


Low Pred CONTROLS Bett -Faston! 


Low in price—fast in delivery—high in 
quality—the Guardian Series 600-U 
Relay meets industry's need for a 
small, compact, low cost relay. Yet, in 
performance it equals many larger more 
costly units. Underwriters approved. 
INTERCHANGEABLE COIL and CONTACT ASSEMBLY 
The Guardian Series 600-U Relay con- 
sists of two basic parts: (1) Coil assem- 
bly—(2) Contact assembly, interchange- 
able to accommodate various voltages. 
Use it for heat control, home laundries, 
business machines, etc. Write 


Send b/p for specific recommendations 


1607-M W. WALN'JT STREET 
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Series 600-U Relay. Up to 4 P.D.T. 
Power consumption 6 V.A. Max. 
cap. 8 amps, 3 v. to 230 v. A.C.; 
or 3 v. to 110 v. D.C. 


GUARDIAN \G) ELECTRIC 


CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN SHOUSTRY 


The proceeding stems from the 
protest of the Television Broad- 
casters Association, the Allen B. 
DuMont Laboratories, and_ the 
Philco Corp. against a Bell System 
tariff provision that the telephone 
companies will not connect their 
intercity TV channels with those 
of anyone else if telephone company 
links are available. 

FCC vote was 4-1, with Chair- 
man Wayne Coy and Commissioner 
George Sterling not participating, 
and Robert F. Jones dissenting. Al- 
though FCC proposed reports are 
seldom upset in the final decision, a 
substan‘ial time lag may ensue be- 
fore the final verdict. Exceptions 
by the parties in the case and oral 
ergument are necessary before the 
final decision—and the Commis- 
sion has plenty of other problems. 

Substance of the proposed deci- 
sion was that the interconnection 
“an should no’ apply in the follow- 
ing instances: (1) where the Bell 
channels are to be connected to the 
rrivate facilities of broadcasters. 
prior to the ultimate FCC termina- 


with 


better coil. 


Cores: 


or size. 


CATALOG. 


to wind 


PRECISION 
BOBBINS 


Less space required for same amount 
of wire as you’re using now — size of 
coil reduced to minimum. Precision 
Bobbins make a lighter, smaller, a 
Number of turns in- 
creased. Insulating strips eliminated. 


Precision Bobbins are spirally wound 
and heat treated under compression 
for greater strength with less weight. 
Flanges designed in 
round, square or rectangular. 
Precision also makes DI-FORMED 
PAPER TUBES any length, shape 
WRITE TODAY FOR 
SAMPLES — LARGE DETAILED 


tion of the broadcasters’ temporary 


authoriza ions; (2) where the Bell 
facilities are to be used in connec- 
tion with broadcasters’ mobile TV 
pickup units; and (3) where the 
Bell intercity links are to be con- 
nected with networks partially con- 
stituted by direct pickup of video 
programs and further relay. 

On the request of the Western 
Union Telegraph Co. that the FCC 
require interconnection only of 
common earrier’s facilities, the 
Commission concluded that while it 
has the legal authority to make 
such a decision, it must consider 
such requests on a case-by-case 
basis. As a result, Western Union 
will have to make application for 
each point where it wishes to inter- 
connect, and go through the usual 
Commission hearing. 

In its proposed report, the FCC 
reaffirmed its earlier stand that 
eventually television network 
transmission must be carried on by 
common carriers for reasons of fre- 
quency economy. It stressed that 
broadcasters ‘“‘who venture into the 
business of relaying television pro- 
grams in these frequency bands 


should plan to amortize their in- 
vestment at the earliest possible 
date.” 


weeess, ‘eae 


L 
pnecesenes SOG? 
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000000900 0%: 


three types. SQUARE 


RECTANGULAR 


PRECISION PAPER TUBE CO. 


2057 W. CHARLESTON ST., 
Plant No. 2, 79 Chapel St. 


CHICAGO 47, ILL. 
Hartford, Conn. 
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LETTERS ... 


Silicones for Electrical Insulation 
Editors, Tele-Tech: 


Under “Editorial Comments” in your 
September issue of Tele-Tech we are 
very interested in the paragraph en- 
titled “A Hot Electronic War’. This 
article was reporting future Navy re- 
quirements for electronic equipment 
capable of withstanding temperatures 
up to 250°C. 

The relatively new organo-silicon 
oxide polymers, generally known as 
the silicones, are today satisfying 
many electrical insulation require- 
ments up to 250° C. 

The silicone fluids used as liquid 
dielectrics are stable for remarkably 
long periods at 200°C. when used in 
sealed containers. The silicone resins 
and varnishes in built-up form and 
as impregnants offer a low loss factor 
at radio frequencies and high resis- 
tance to moisture coupled with per- 
missible operating temperatures as 
high as 250°C. 

Silastic, the Dow Corning silicone 
rubber, has good dielectric properties 
over an extreme temperature range of 
—110 F. to 500°F. and has the added 
advantage of high heat conductivity. 

It is quite possible that your read- 
ers would be interested in hearing 
more about the high temperature sili- 
cone electrical insulating materials 


since more and more emphasis is being 
placed on high temperature operation 
with result- 


of electronic equipment 


PLUGS & 
SOCKETS 


500 SERIES 


P-506-CE—Plug with Cap 


$-506-DB 
Socket with deep Bracket 


HOWARD B. JONES DIVISION 


Cinch Mfg. Corp. 
1026 SOUTH HOMAN AVE. 
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Proven Quality! 


For 5,000 Volts, 25 Amperes 
per Contact Alterable by cir- 
cuit Characteristics. 


Socket contacts of phosphor bronze, knife-switch type, cadmium 
plated. Plug contacts hard brass, cadmium plated. Made in 2, 
4, 6, 8, 10, and 12 contacts. Plugs and sockets polarized. Long 
leakage path from terminal, and terminal to ground. Caps and 
brackets, steel parkerized (rust-proofed). Plug and socket blocks 
interchangeable in caps and brackets. Terminal connections most 
accessible. Cap insulated with canvas bakelite. 


Write for Jones BULLETIN 500 for full details on line, 


CHICAGO 24, ILL. 


ing savings in weight and space. We 
have a number of leaflets on these 
silicone materials. 
G. E. McIntyre Dow Corning Corp. 


Midland, Mich. 


Qualification Tests 
At Government Laboratories 


Editors, Tele-Tech: 


Reference is made to your article, 
“How to Sell to Uncle Sam’, which 
appeared in the October issue of Tele- 
Tech Magazine. An error is noted in 
the section of the article on the Armed 
Services Electro Standards Agency. 
The Agency does not award contracts 
to commercial laboratories for the 
testing of components, parts and ma- 
terials. Qualification tests are per- 
formed at government laboratories on 
samples voluntarily submitted by man- 
ufacturers and the results forwarded 
to ASESA where approval certificates 
are issued if the tested items are satis- 
factory. Since the establishment of 
approved sources of supply is one of 
the primary objectives in the stand- 
ardization program, all component part 
manufacturers who feel that they can 
meet the specification requirements are 
encouraged to submit samples for test. 

W are very glad to be mentioned in 
your article as it is believed that a 
better understanding of the purpose 
and functions of ASESA on the part of 
industry will greatly assist the military 
standardization program. 

Capt. Henry E. Bernstein, USN 
Co-Director of ASESA 
Fort Monmouth, N. J. 


Most Graphic Picture of 
FM Progress 
Editors, Tele-Tech: 

Referring to your chart “Areas of 
Dependable Satisfactory Radio Recep- 
tion — FM vs AM” which accompanied 
your August issue, I must say that to 
my mind this represents the most 
graphic picture of such a comparison 
of any single piece of literature on the 
subject that I have seen to date. No 
doubt it will do much in pushing FM 
to the fore this fall and winter. 

Some remarkable things show up in 
this map: 

(a) Take away a few AM 50-kw 
stations and the FM coverage pic- 
ture far exceeds the AM coverage 
areas supplied by the regional and 
local stations. 

(b) FM coverage in Louisiana, Ala- 
bama, Georgia, Florida, Arkansas, 
Missouri, Wisconsin, South Caro- 
lina, North Carolina, Virginia, Ken- 
tucky, Pennsylvania, New York, 
West Virginia, Maine and other 
states is already doing a better 
coverage job in its fourth postwar 
year than AM has been able to do 
in its development over the past 
27 years. 

(c) Total FM coverage in square 
miles even at this early stage is 
about equal to what AM coverage 
is (though naturally not in the 
same areas.) 

With sincere personal thanks to you 
for what you have done to promote 
FM, 

Everett L. Dillard, General Manager 

Commercial Radio Equipment Co. 
International Building 
Washington 4, D. C. 


office library. 


(HUNTING for a material \ 
to make your product 


Planning with plastics is easier when you have the 
Synthane technical plastics catalog. If you’re inter- 
ested in new ideas and suggestions that may improve your 
product or process you won’t want to miss it. 
Pertinent information on grades, sizes, properties 
applications and forms of Synthane is included. As a 
semi-permanent reference book you'll want it in your 


Mail the coupon today for your free copy. 


hetter? 


THE NEW 
SYNTHANE 
CATALOG 
MAY PROVIDE THE ANSWER 


4 Please send me © copy of the ¢ 
Synthane catalog. 
Name 
it i 
7 
————— 


jate ———— 


City. 
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oy 
LEDEX 


Rew? 


ROTARY 
SOLENOID 


SOLVES MANY REMOTE 
CONTROL PROBLEMS 


The many production applications of 
Ledex Rotary Solenoids vary from the 
dependable, snap-action tripping of air- 
borne bomb releases to the actuation of 
rugged, hydraulic valves in heavy duty 
materials handling equipment. 

Five Ledex Rotary Solenoid models 
are manufactured. Diameters range 
from 114 to 3¥g inches. Predetermined 
rotation up to 95° can be engineered to 
suit your product's requirements. Start- 
ing torques for 45° stroke range from 
1/; pound-inches to 50 pound-inches. 

We supply to quantity users and so- 
licit the opportunity to be of assistance 
in engineering a Ledex Rotary Solenoid 
to meet your product’s requirements. 


[ mooet No. | 2 | s[el7 |e] 
Oiameter 11/5” 11/4” |2/4” |2%” = "| 
we ib./inches | Ye | 5 25 a 
[Weight Ibs. | “a | ” | a . Tt [a% | [4% 


Magnetic action moves 
the armature along the 
solenoid axis, This ac- 


tion is converted into a 
rotary motion by means 
of ball bearings on in- 
clined races. 


WRITE 
DIRECT TO 


137 WEBSTER STREET 
DAYTON 2, OHIO 
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MULTIPLEXING FILM CAMERAS 


(Continued from page 35) 


ground stainless steel to prevent 
rust and corrosion and to keep car- 
riages in perfect alignment. Also 
supported by slide rods are four 
“Alnico” #5 permanent magnet 
stops which accurately hold the 
carriages in the location desired. 

The micro switches for the 
signaling system are attached to 
these same units. All electrical con- 
nections for the signaling devices 
are cabled down through the ped- 
estal to a junction box which is 
readily accessible at the base. Each 
cast aluminum carriage on slide 
rods has two mirrors which are 
front face silvered mirrors with 
ground edges and rounded corners. 
The mirror holding brackets are 
adjustable in all planes with a seven 
degree swing each way from a 
horizontal plane and a seven de- 
gree swing each way from a verti- 
cal plane or a one and one half 
inch per foot of length of focus 
swing in each direction. Once prop- 
erly located, they can be locked in 
place. Adjustment of mirrors can 
be made in all planes with only 
three ‘“‘Allen”  socket-head cap 
screws and locked with check nut. 
Only one “Allen” type and one open 
end wrench is required to make all 
adjustments necessary. 

For both the multiplexer and the 
camera turret, the pedestal is 
made of steel tubing with cold 
rolled steel rings welded solidly to- 
gether, heavy gage being used to 
absorb building rumble and vibra- 
tions. Four holes in the base plates 
are provided for lagging to the 
fioor. The basic design philosophy 
has been rigidity of components, 
allowing movable parts to function 
without play, while eliminating 
sources of vibration. Carriages on 
the multiplexer were mounted as 


closely as mechanically possible to 
keep focus errors to a minimum. 
Except for the top surface and top 
surface components of the multi- 
plexer which are optically black, 
all vertical surfaces are painted 
“Gray” crackle and horizontal sur- 
faces “Gray” enamel. 

The floor plan of the ABC tele- 
vision center in Hollywood using 
the above units is shown in Fig. 
5. A total of twelve projector posi- 
tions are available for the three 
film cameras shown. Under most 
conditions both the 16 mm and 35 
mm projectors have two film cam- 
eras available for protection against 
camera failure. This equipment lay- 
out has been satisfactorily used at 
KECA-TV since its premiere open- 
ing on Sept. 16, 1949. The arrange- 
ment provides a degree of conven- 
ience and flexibility of operation 
that is highly desirable in net- 
work originating and key stations. 


KPIX to Demonstrate 
Color to FCC 


Television KPIX, San Francisco, has 
been granted a 60-day extension of its 
special authority covering color tele- 
vision transmissions. KPIX is coop- 
erating with Color Television, Inc. of 
San Francisco in tests incident to the 
presentation of the latter’s plan to the 
FCC during the current color hearings. 
CTI will demonstrate its color in San 
Francisco from November 28 to 30. 


WHAS-TV Buys 
12-Bay Antenna 


A 12-bay super-gain television an- 
tenna, one of the largest ever built, 
will be delivered to station WHAS-TV, 
Louisville, Ky., by the General Electric 
Company’s Transmitter Division, Syra- 
cuse, N. Y. 

The antenna weighs four tons and is 
86-ft. long and will take electric power 
equivalent to that used in a dozen 
average homes to keep ice forming on 
it in the winter. 


ALLEN BRADLEY 
RESISTORS 


\ m m S 


WHOLESALERS CORP. 


Write for Bulletin T11 


RESISTOR 71 MURRAY ST., NEW YORK 7, N.Y 


TEL. WORTH 2-7862 
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MERCURY CONTACT RELAYS 


= 
F $ : WESTERN ELECTRIC TYPE D-168479 
e C ro n | C n Glass sealed. mercury-wetted con- 
tact switches surrounded by oper- 
ating coils and encased in metal 


housings mounted on an octal 
tube base = b 

Typical Applications: 
@ High speed keying @ Tabu- 
lating @' Sorting and computing 
machines @ Relay Amplifiers 
@ Vibrator Power Supplies 


By Ralph R. Batcher, E.E. and William Moulic 


Written and published as a day-in day- @ Servo-mechanisms. un 
out working tool for engineers inter- Characteristics: 
ested in electronic applications in the @ High speed of operation @ Constant op- 


erating characteristics @ Freedom from 


industrial and communication fields. chatter @ High current capacity @ Long, 


Edited by Ralph R. Batcher and William trouble-free service. ; 

7 yo= tendasorghengrag taper ce —— ERR 

of the foremost men in the particular 6.6 ma. Release current 5.2 ma Comes 

phases of electronics covered by the pre yey conditions, releg et... 

book. Yet its messages are presented in per second. 

a manner easily understood by any en- Brand new surplus—Priced at 

gineer with a basic knowledge of elec- o fraction of Government cost $4.75 

trical principles. Send for 4 p. Technical data. 
Linear Sawtooth Potentiometer 

From fundamentals the book proceeds W.E. No. KS 15138 


The d-c potentiometer consists 
of a closed type die-cast alumi- 
num alloy frame consisting of 
f a continuous resistance winding 
. to which electric power is sup- 
» plied through two fixed taps 
180 degrees apart. Two rotating 
brushes (180 degrees apart and 
bearing on the resistance wind- 
ing) and two take-off brushes 
are provided for the output 


logically through detailed discussions, 
covers every important circuit and es- 
sential application. 


We could reprint many words of praise 
from owners of this book, but we prefer 
that you come to your own considered 
opinion of its value. Therefore we want 


‘ voltage. Varying the position of 
6x9 inches to send you @ copy for your five day the brushes varies the output voltage in accord- 
$4.50 each free inspection. ance with a linear sawtooth wave. The potentio- 


meter is excited with 24-volt direct current, is 


arranged for panel or bracket mounting, is ap- 
proximately 3-11/16 inches in diameter. 3 inches 
deep, 454 inches long, and has an approximate 
weight of one pound. External connections are 
made through a standard AN type connector. 


Brand New $5.75 
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Read This List of Contents! 


Vacuum Tube Fundamentals 


Electronic Principles 

Principles of Diodes 

Principles of Multi-Element Over 200 
Tubes 


5 WAVERLY PLACE TUSKAHOE 7, N. Y 
PHONE: TUCKAHOE 3-0044 
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EVERYTHING YOU WANT IN 
"STABILIZED" CRYSTALS 


High quality—quick delivery—modest cos?! 
All three are yours when you use James 
Knights Co. “Stabilized” crystals. 

Whether you wish standard crystals, or 
built 
The James Knights Co. is equipped to sup- 


ply you promptly. 


crystals to your exact specifications, 


A special production system is main- 
tained to effect greater savings for you on 
short run jobs. 


The James Knights Co. fabricates a com- 
plete line of “Stabilized” crystals to meet 
every need—precision made by the most 
modern methods and equipment. 

Whenever you think of crystals, think of 
JK “Stabilized” crystals. They’re your best 


bet—your best buy! 


New James Knights Co. Catalog On Request 


A tube research lab- 
oratory needed a 19 
ke crystal to use as a 
standard. The James 
Knights Company de- 
livered one in a hurry. 
A partially assembled 
H18T hermetically 
sealed unit on 19 ke 


is shown at the left. 
The James Knights 
Company does many 


kinds of special work 
for exacting customers 
every day. 


<-. BULLETINS | 


- 


Potentiometers 


A new bulletin has been released which 


describes in considerable detail the TIC line 
of 2-in high precision linear and non-linear 
potentiometers. Information is also included 
on the design of non-linear potentiometers 
which will be of assistance to equipment de- 
signers who are faced with the problem of 
finding an economical solution to their non- 
linear potentiometer requirements. Write to 
Technology Instrument Corp., 1058 Main St., 
Waltham 54, Mass. (Mention T-T) 


Relays 

Catalog D-20A has just been issued by Ward 
Leonard Electric Co., Mount Vernon, N. Y., 
llustrating and describing various types of 


relays, and giving contact ratings, coil speci- 
fications sizes, current list prices, and other 
helpful data on AC and DC units (Mention 
TT) 


Plugs and Switches 


Jacks, plugs, and switches are featured in 
bulletin S49, just released by ‘Switchcraft, 
Inc., 1328-30 North Halsted St., Chicago 22, 
Ill Drawings as well as photo and de- 
tailed descriptions are included (Mention 


TT) 


Electronic Flash Lamps 
Amglo electronic flash lamps are the 
jects of a new bulletin issued by the 


sub- 
Amglo 


Corp., 4234 Lincoln Ave., Chicago 18, IIL. 
Price information for industrial accounts and 
educational institutions is included. (Mention 
TT) 
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under which stockholders and seeurity holders who do 
not appear upon the books of the company as trustees, 
hold stock and securities in a capacity other than 
that of a bona fide owner. 


5. The average number of copies of each issue of 
this publication sold or distributed, through the mails 
or otherwise, to paid subscribers during the 12 months 
preceding date shown above was: (This information 
is required from daily, weekly, semiweekly, and tri- 
weekly newspapers only.) 

(Signed) Orestes H. Caldwell 
Sworn to and subscribed before me this 28th day of 
September, 1949. 
Belle M. Phillips 
Notary Public New York and Westchester County 
(My commission expires March 30, 1950.) 
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Write for sample 
Haydu electronguns, 
run your own tests, 

and learn why we are 
able to say, ‘There are 
no better guns made!’ 

Immediate delivery pos- 
sible. 

We also manufacture precision 

electronic components for all 

radio, radar, TV, x-ray, and 
special-purpose tubes. New and 
rebuilt glass machinery for tele- 
vision radio, and lamp making. 


HAYDU BROS. 


PLAINFIELD NEW JERSEY 
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CQpNUO BETTER ELECTRONIC EQUPMENT 


READY- 
TO-USE 
CABINETS 


CHASSIS 


Equipment 
is preferred by 
Service Men, \ 
Amateurs, and 
Manufacturers 
because they’re 
adaptable, easy- 
to-assemble, eco- 
nomical. Beautifully 
designed, ruggedly 


constructed by spe- 
cialists. Famous for 
quality and economy, 


Write for Catalog. 


PAR - 


32-62—49th ST LONG ISLAND CITY 


ELECTRON TUBE 
MACHINERY OF 
ALL TYPES 


STANDARD 
AND SPECIAL 
DESIGN 


We specialize in Equipment and 
Methods for the Manufacture of 
RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 


INCANDESCENT LAMPS 
NEON TUBES 


GLASS PRODUCTS 
Production or 
Laboratory Basis 

Manufacturers contemplating 


New Plants or Plant Changes 
are invited to consult with us 


KAHLE 
ENGINEERING COMPANY 


1313 SEVENTH STREET 
NORTH BERGEN. NEW JERSEY, U. S. A. 
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While every precaution is taken to insure accuracy, we 


cannot guarantee against the possibility of 
casional change or omission 
this index. 


an oc- 


in the preparation of 


Down-to-earth course 
trains your personnel 
to apply them in 
your plant 


To get the most out of electronic 
equipment, your personnel must 
thoroughly understand its funda- 
mentals, advantages, and limita- 
tions. To help you with this train- 
ing problem, General Electric 
has prepared a complete, easy- 
to-take visual course in indus- 
trial electronics. 


Here’s what the G-E electronics 
training course offers — 


1. A 146-page instructor's manual, 
designed to give your employees a 
practical understanding of the fun- 
damentals of electronics...tell them 
how they’re applied in modern in- 
dustry. It enables a member of your 
organization to conduct the 12-les- 
son course. 


2. Twelve Slidefilm Lessons each with 
its own record. The lessons are 
phrased in non-technical language 
--. devoted to specific applications. 
3. Twelve Review Booklets, illustrated, 
for reference and home study. 

Free inspection offer — 
Once you’ve seen the scope of this 
fact-packed course, we know you'll 
be convinced it will pay off for you. 
So, examine the instructor’s manual 
without obligation. After you’ve seen 
it, you will want to order the complete 
course which is offered at cost... 
only $120.00. 


Attach TO BUSINESS 
to your MANAGEMENT 
business 

letterhead 


General Electric Co. 
Section WW684-5 
Schenectady 5, N. Y. 


SO icteric Title 


Company— 


Street__ 


Please send me a sample copy of the G-E 
Industrial Electronics Training Course Man- 
val (GES-3330) without cost or obligation. 
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WEZLES RADIO-ELECTRONIC 
TOGGLE AND PUSH SWITCHES 


trots @ B 


FIG. D FIG. E FIG. F FIG. G FIG. H FIG. K FIG. I FIG. Mw FIG. 
ARRANGEMENT MANUFACTURER TYPE LEVER MOUNT INC UNIT 
& NUMBER DATA PRICE 
MOMENT AF AN-3022-AB AAT 1-13 16 TG 
CENTER OFF 4 BGA BAT 1-13 16 wTG ( 
FF 1 SIDE WOM CH B-7A RaT 1-1 16 wTG ¢ 
MENTARY ( 5-0 HAT 1-19 16 wTG ¢ 
SPOT CENTER OFF CH AN-9022-18 = BAT 1-13 16 MTG C 
SPOT MOMPNTARY 4 S215K2 BAT 1-13 16 wTG ¢ 
CHE BaT 1-13, 16 MTG ¢ 
STDF MOMENTARY CH 8905K568 RAT 1-13 16 wTG ¢ 
MOMENTARY CH B-19 BAT #+ARW 1-1 6 wTG C 
H AN-3023-2 BAT 1-13, 16 MG ¢ 
FF MOMENTARY CH C-11 BAT 1-13, 16 MTG ¢ 
CH C-1 RaT 1-13 16 wTG € 
WOME NTARY CH ATILIKS Bar 1-13 16 wTG ¢ 
CH C-1B Bar 1-19 16 wTG € 
PST WOM 1 SIDE SPST AH&H Rall 8-92 BUSHING 
WOM NTARY CH SAITK2 BaT 16-32 BUSHING 
NTER OFF CH AN-3021-1R BAT 16-32 BUSHING 
CH BAT ? 16-32 BUSHING 
MOMENT ARY AH&H » TEADS BALL 16-32 BUSHING 
MOMENTARY CH RGOHKI4 Bat 1-13 16 MTG C. 
CH R744K5 BaT lig « & 6c 
WAKE FACH SIDE PEN FRAME BAIT 3 8-30 BUSHING 
CH W781K3 BaT 1-12 16 wTG C 
AHSH BAKFI ITE 2-38 WTG 
AHSH OPEN FRAMF BAKFI ITE j-1 4 WTG 
AH4H SPECIAL FOR HANDY TALKIE 16-32 BUSHING 
AH aH SHORT BAT 7 1%-32 BUSHING 
“© INDICATES A LUWINISCENT TIP 


=f 


O: H Ge @ 


rece 


F t FIC FIG. L FIG. w FIG 
A BUSHING KNOB ADDITIONAL INFORMATION 
LFNGT 
16 BIACK BAKE! ITE SED ON SCR-300 
7) BLACK BAKFI ITE 
“ RED OR GREEN PLASTIC 
14 BIACK BAKELITE 
4 BLACK BAKFI ITE 
12 MFTAI 
7 16 METAL © PLASTIC TIP 
V2 WETAI GENERAL FLECTRIC 
12 METAL AH 6H 
1 MFTAI CUTLER HAMMER 
BLACK BAKFI ITE MARKED SA-26 
METAI CAP SIGNAL CORPS SW-180 
BLACK BAKFLITE SW-109 FOR T-17 MIKE 
CH #8911K500 
RD BIACK BAKFL ITE SIGNAL CORPS Sw-141-G 
G ¢ BLACK BAKFI ITE 
PRESS FIT BLACK BAKFI ITE 
PRESS FIT WHITE PLASTIC ) SCREW TERMINALS 
THD 7/16 BLACK BAKFI ITE 
THD. 12 BLACK BAKELITE 
4-28 THD 14 BLACK BAKFI ITE 
THD 14 WHITE BAKFLITF 
8-26 THD 14 BLACK BAKELITE 
8 PRESS FIT CHROME 
32 THD 12 BLACK BAKFI ITE ASSEMBLY OF 3 SWITCHFTTES 
1° CABLE CLAM GREEN ENAMFLED WITH 3 CONDUCTOR CABLE 
wc ¢ METAI SIMILAR TO MICRO SWITCH 


Micro Switches 


Components by the Thousands! 


FIGURE AA 
(omameaeant FIGURE K 
| 
IS foal = 
a 
FIGURE A FIGURE G FIGURE 1 
FIGURE B - 
; =m) r=] = — 
FIGURE C FIGURE D FIGURE E FIGURE F FIGURE FIGURE Q 
Tia h WAST ACT R VFR NTACTS ITLUSTRATION RYINAIS OUT RICK 
\R CASE 
rose wpa NAC FIG. AA SCREW dak $0. 46 
¥ YPuA N FIG. AA ? 
* 7 ‘ FIG. A SOTDE . < 
' P7RAt ‘ FIG. A SCREW . - 
” Ms 1-F SPDT FI a s . * 
‘ ‘ . WIB-921 spp FIG. B . 
“ s* 2) SPDT FIG. B * 1 
WI -Seitt 2M SPOT f 4 . a 
‘ - DPST FIG. # . 7 
, Se 47-RI Spot FIG. # . 
‘ D4 SPD FIG. # . > 
1-1 . wZRA N.C FIG. ¢ SCRF® : ? 
1 . N FIG. ¢ SOTDE . 
1 . w7-7F NC F . + 
‘ “4 ‘ ‘ FIG. ¢ SCRE. * i 
4 X757 nue FIG. ¢ s « 45 
I x ™T suf F ( - 
i w- 18 ‘ F . ¢ 
$ 1218 “ST FI SCRE : 
‘ . RS se FI . 
. 
1 VI -Se QRS PST FI ) s . > 
4 v . *7 FIG. § . 
1 nee E ° 6 
1 . N241 FIG. F ° po 
1 “I FIG. F ® ° > 
Vieross ’ FIG. F . ar 
é SI FIG. G 2. 4n 
° SI Fe t te n 
NONE ‘ FIG. Kk SCREW . 
° ROT IP2TSF 1 ‘ FI k . tw 
Wiecrose 4 ‘ Fr k . 
4 mer ‘ FIG. K . > 
! Ms . oki sr FI I S ° 
2 % 11 SI FI “ “ os inte a> 
1 wi NAA FIG. S . 13 
sae spoT FIG. NS ° 
v t , i 
. W7E - N.C FIG. ‘ . 5 
11 ter wort % rr “! 1 
1 . - F s Rake lite 
MTA SPOT FIG. P 4 44 
shoes la en T SPDT FIG. Q . 4 
‘ FIG. R SCRE® Metal 2.7 
MANUFACTURER’ S CONTACT TRRWINAT wer 
ETTE TYPF SIWRER LAC ATION PR IC 
CRLOTOC 109-43 s.¢ SIDE $0.47 
CRIOTOC 109-B3 ‘ END 47 
CRIOTAC 105-C3 1-N.¢ 1-8.¢ END “47 
CRLO7O€ 109-F 4 1-N.0.  1-N.C SIDE a7 
CRIO7OC 109-F9 8.0 SIDE a7 
CRIO7TOC 129-89 Soon END 47 
CRIO7TOC 129-09 ee ae ee END i? 
CRIOTOC 123-J2 SPOT FD a7 
CRLIOTOC 123-14 SPOT END a? 
CRIO70C 124-M4 SPOT SIDE a 
CRIO7OC 128-C9 1-N.0, 1-8.€ END -47 
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PRECISION AND POWER CONTROLS 


i ree 


BODY DLA SHAFT LOTH GENERAL DN 
3 4 Meter type. precisior 
3 is Meter type with ate. bket 
; * Meter Type 
1-916 SD Siot Type H. lock type bushing 
1-9/16 SD Siot Type H 
1-9/16 " Type 4 
1-9/6 * Type H 
1-9/16 SD Stot Type H. 1 type bushing 
1-916 SD. Siot Type H ck type bushing 
1-9/16 7/16 Type 
is “ Asccraft. AN 315$-25-1 
1.9/146 SD. Siot Type 
1-9/16 16 Type H 
1-9/16 7/16 Type 
1-9/16 SD. Siot Type H 
1-7/8 1/16 Cockpit Lemp type 
i-34 7/16 Cockpit leap type 
1-s/8 7/16 
1-9/16 SD. Slot Type # 
1-916 SD.Siot Type K2S 
1-9/16 7/16 
1-s/6 7/16 
1-3/4 7/16 Type D 
1-9/16 $/16 Type K25 
1-9/16 7/16 Type A 
1-9/16 SD. Siot Typ 
$-3/8 2 Type 433AC, Lineer 
2-1/2 16 Aircraft AN. 3155.50.5 
2-1/2 1/16 Type O3A-Aircraft losed 
2-3/8 1/16 ireratt Power Type 
2-4/2 SD Siot Type BS 63 ° 
“Ed 7/16 Aircraft. Type AN. 3155.50.15 
2-473 $_D Slot Type BSO $77 Amps 
2-4/2 7/16 Aiceratt Type AN. 3155.50. 2¢ 
2-1/2 SD Siot Type BSO 
2-1/2 SD Siot Type BS 
2-1/2 SD Slot Type BS 
3 1/2 Type Ch 
; 16 Type K-4.47 Amp 
5 1/2 Type C100, 1 Amp 
4 1/2 Type C100, 3.16 Amp 
a 1/2 Type DISO, 10 Amp 
‘ 7/16 Type L. $.48 Amps 
4 12 Type DISO,.447 Amp 
‘ 7/16 6 


LISTING ABOVE OUR MOST POPULAR WIRE WOUND METER CONTROLS AWD RWEOSTATS PRODUCED BY LEADING 
MANUFACTURERS SUCH AS OWMITE WARD LEONARD ,CLAROSTAT, ETC. PLEASE WIRE OR WROTE FOR QUANTITY DISCOUN 


09.00 00 00 oo oe oe on 02 0 or ee oe we ot wo we 


ADJUSTABLE WIRE WOUND RESISTORS 


PRICE OMS 
“rR EACH ELS, BATTS 
29¢ 20 
Uteh 19e 10 10 
Uteh SSe 110 45 
i3e 200 10 
$0¢ 225 so 
Mallory 22¢ 360 20 
19¢ 750 2s 
Mellory 19¢ 2s i 
l lle 2500 2s 
Ohmite S2¢ su 2 
Thm ite 33e 750 $ 
Ohmite iSe 25M s 
Clarostat 19¢ 400 20 


SALES, INC. 


+ TRANSMITTING 

+» RECEIVING 

+ INDUSTRIAL 

+ SPECIAL PURPOSE 
IMMEDIATE DELIVERY 


AT LOWEST PRICES IN 
OUR HISTORY 
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VT-127 English 


Brand new, comp! 
Distrib 


tw end Am 


te catalogs for Menutec 
a 


ode rey tubes. voltage 


T-1274 2.9 
R10 55 
T-158 2.85 
> 29.50 
5B 1.95 
1 VT-4€ 65 
ISA 1.9 
1D 1.30 
2B 4.25 
4TH 5.9 
Oo4TL 1.75 
\ 4.25 
6A 75 
OK 2.55 
71k 8s 
‘BRA 495 
\ 19.95 
4A 7.45 
6A 1.55 
TH 19.95 
GL-471A 2.75 
11.25 
WI 0 17.50 
WI 17.50 
2A It 3.55 
l 3.75 
Ut 7.45 
Y 1.20 
OE 9.95 
mK 9.9 
oD 9.9 
\ 2.95 
A 4.85 
A 2.65 
\ 19.50 
B 23.25 
\ 2.15 
A 1.55 
PILOT 
Steck No Marda Me 
wy “ 
. ie 
‘ w 
ois ) 
#2 PR10 
Li oA Arplane Headlight! 
Kk 
bh A iM4o 
bs ws 
B-1024 
B- 1028 ‘ 
* t 
“ 
LB-108 a 
Lb 24-42 WE 
LA hos ~14 Argon 
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. ov 


10% DISCOUNT ON 


AND FLASHLIGHT BULBS 
tr awe 


Vors ware 
2 os 
120 
‘ . 

” ux 

‘ a 

v r 

my 

‘ oa 
» Avra 


Chock this lit fer exceptions! 
reqvieters 


2SSaeuw ~o 


NOIN IN =2OM 


w-ew 


sents. Meal 
SERSSRRERSRRRASRSRASKASSSRASKRKS RAKES 


een, pile! 


tuber —ehe 
ere brand mew. stenderd meke tube: Order enough fer future needs 


2.15 
2 
91 (NE-16 
1616 1 
‘ 1 


BaRassarekesaadrnarnasnsheres 


NEON BULBS FOR 
RADIO USE 
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DC Bay “ 
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DO Bay “ 
Min Bay " 
Mo Bay td 
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ORDERS OF $100.00 OR OVER 


Menvtecturers: We carry thousands of electronic parts in stock. 
Send us your requests for quotation 


Distributors. Our stenderd jobber arrangement applies. Order directly 


from this od 


320 N. LA SALLE ST., 


DEPT. T, 


CHICAGO 10, ILL. 


TELE - TECH 
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